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1 

e^EiSn. :^*i7> Hgi U"C2 N®0<D>^^•^><DNb' 
JSteT^ C cbr . lute 2 N tr h (Dft-^(7)M^(D 2 N 10 

lofiich^n. i^ocDtr^:; ^;^)i^2©^^i<^:$n6T^3-- 
^ -fe U ^ t$? <b . 

'Sr. ^iS(>*ll2<DA:^j^^-J;0A;'jb. A:;'j5n^F^ 

mMm2] xii^ti^ryy'm^t^'^iym'^titcm 
mriBy>^:^*^^>^5&^6ai;^5n^mrtBNtf-^ kdm-^ 

italBN b* y h<OSMiB^t:f)>fb^J:^ 2 N b h CDft^ 

m)iBU>^:^'i?>:$?*^e)tij;^$n^miiB2 Ntr-v hoft 

mnmm9\'mm^'^^^<Dmt}mn^xtio. 2N\:::y so 
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2 

h(Dmn(DM^(D2 N b h a (h 1 t' h Stf)^^^^ 

m2(mt^n^. f=32-- FM^«:ia:^?-r^f'=»-Fiii 

MIBT^n- FIilS8;^>^6Hi:fj3n'5 2Nfcr':; FcDSuta 

miRzj^m2<Dxt}m'T-^^xjt)i^. wm^^^-j^ 

m^y ^^Mm-^^hmt}^ti^mnd.y 5 ^ft^i * 

CC:lo (r:f ^ [^^tb^^ST ^ ItFf Bl^^tb^fi-^^ . SJIB 
^ > a? - 3i< U - ^ *f L r ^ T -2) > - 5j< U - i> M 

«uiBP»9^J:b$iJt9m#^W:*7T^1g|^cD#fiililSS^ 

ByiB1t^cD^{4IiI8g«. ^n^n:? 'J y'y n :7-^{f 
mnEW.^<Dy V v rfy u y y'tm^'iyy Y us^>^ ^ 

tc^^t^jm<jm%^^^^<oy V y ^y D V y'(om^ 

[ if ^ Ji 5 ] ftr IB > 3? Ji< U - tiJ^aiH S§ 4d I ^ r . 
h5IB > ^ - 3i< u - t5f CDP^^J:b:?&^^cr)±|!lfiiX«TPfifil 

xrc^-^, ci4i^m<b'r^lt5}^^iX^i2iB$8<D^a 



(3) 

3 

tm^m^^^^^ . mri2 u > «^ > ts? cc«^-r ^ r 

u^y't. 

w'MNf^coy V y y'y u V y'(o^ti^n(^cy(t Lrm-f b lo 
mi^&y V y y'y n v ^^(oxh^^^^^-t^ n 

rvy'ij^yyhcDm^. Nmmo:>y o y:fyuyy' 

<Dm:^<DmMm^^^ i ^rnoy «; yy u v yitcMj^st 

-5>^3Sll5S*/M/TmrfB 1 ^.Soy V v ^y p v y'^% 
31A:^$n. i^icj;€,>'-7 hS6f^B#. mfiaSf&M 20 

L/T. mWu^y U --^ :7*:7 p v y'(DWri<0^^'h'^ 
i^&<Dy »; y'y p :7"cr)A:'7^ceJIS$n. 
^»i?>;^'^> KDJS-^. if&moy V ^y'yu^y'cDa 

illiI8§^/M/rMiBNSB(D>' y V y'yuv y'\^mm.K 
;^sn, ^^P*:^ n(i{^B#. \mLo:>y v y" 

yuv ':f<D\i^t}(Di)i?MWi^(Dy U y'y p ^(DXt} 

p y y'o mtJiw-^^miE&^mms^iCMf^^T hy ') v y so 

yny y'<D^Jj(tcmi^'r^ . 

p y ^mwms. 

^ctO^C-SZNi^^' h *iCD{i-^© ^» . 01 tf-;/ him 
I + 1 tf-^ h (fci^L. 1 > 2. 3^C*JI 

;b<t'r5 2N<i<Diis«iiisg-e«a$na. ct^mm 

t r ^m^m lX\t2 IBtgO ^^y-^ MWM^o 40 
[ltS^:®9 ] tu IB-/ >^--^HU --^$«JiSlHl8S30^, 

mm) (Dy V yy'y^yy't. 

bmt}^ti^mnE,yy^im<Dm(^cm-^^. ^^Ei^yh. 

1 mm t ummomm^^^ < m - 2 iscDguiBSsijtaif&ji 50 



#M 2002-353808 
4 

[Hissi^. mMmmm^^Mm:^^(Dtiit}^n^iLiyy 

ai:ti^a<ii*'*SLr*ti£-r y y'y u y y'<D 

1 mmtumscomMmmmmMim. mmmm-^^ 

ft#<b. luiBai;':ft#tc*BB?s-ocDtii:/3M-^<i:. @S 
^{4<b*A:t;b. ctib<D\iitjm^t. zyy h^r^^iS 
GTa*ifeM^??^^br*tjS-r -2)12(0:7 y y y'yuy 

y'o^T'-^XJj^^f^c^Miy. 

i$^m^m<^mcoy V yy'ytiyy'(Dmt)(^ict. mm 
mriBSifesffliagstcii, Mft^t ^m<Dmm(omtim^ 

<h. ^tiST-^KCDBuIB:? y y'y a :7-(DttJ;^i:05A;':3 

immcoy V yy'ynyy'<Dl^:hm'^. 2l5ati 
P4co#l2ic5:*jSr.-r^miiB-&i&M?PlpIK©a:;^ M 

\:^y hom^EiH^tbmmmtLx. mtj^ti^. ct 

m^mi 0] BuiB-<>3?-5i<W-:5'$JJ®!HlSS^^. Mfc^ 
y h ©fjlBrt^i:b$iJtaifi^<D ^ . 1 b B <L M b' 
h gOBuiBrt^i:b$iJ®{f-^Offi^c*-^t . MIB^ >^ - 

SS^mri^^. c:<b^#aiti-r^i«*^9fBig©^n 
1] HulB-r^^f-Ji^u-^ds. MiB0l&a^' 

H 2 QA;t;^^:<>> <D * n^nA* ^n^mi iSiZJ^m 2 <o 

A:^{t#©B^^of&aiS#te:^^tB:^j-r 6^SlplSS<h . 

mt)m^^pm^'T'(iCX:btir^micD:^^ y^mj- 

tut BrtSfP >^ - K cc A*S*5SM 3 mnElH^ ^ - F S 

mi^mKoxJim^x^y ^ tymm^ti^m2(D 

BrrlBF^S|5^'-F<b«trfBm2COmjKrak:&i. m2(DS^S£ 

Jgi. mffBm2(DA;^{f-^T':f >S:^':t::7$iJffli3n^lS 



5 

[if>t<:mi 3 ] MfB^>^-^u-^tc:foiir. MiSlg lo 
SulB^ 1 (hKl^m^ t mrism 2 CD A;^fi-^rBlcD ^ 5 > 20 

miiBK(Dffl^pjaE'r^CiT'rt^j;b:05pJ^5n 

% 2 (DA;tf 4^^-30^ 6 ^ fi^ttxti ^ n -sm 1 s?>*^ 2 <D 

frifirtgi5>^-F<f:SiftKk:. mmm2<oxt>m^^v- 
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mMmi<:2mmi^i^. 

^n^noDtijiais^-cc^iitcAz^sn. scncife^utcie 
(onmmm^mm^^^'^n^nxfi^ti. 'm.^^m^i 

mtmtm^^y-Ymc2imm^h. 
Miart^tb$ijiaM-^<DtBiim-^:?&^*Jtai^^ic^n-enA 

mm 2 <DA:tfiS^-3J^^ 60A;^ft#X«-e<z)Sfeit^3&^*-e 
n'^n<DSiifflffi^tc*iiccA;^3 5n. sc^^cM^j«:i3g 

f BfiOTjmagpa 2 wm^ h . 

mt^}HUy-Y^cXtiW)mm^in. SuiBrtSP^- F<D 
v-x^*iiJcSi^sn. WtB»l(DA:*^^3&^«5>A:ti 

^^^mKoxtim^^'f-VK^mcxtir^nm 

mnB»lSf<3!>P5^t'4^^HVIOS F'7>S^:?^:$f(DFU-r> 

n-eny- F^A:^u. Fu^vd^rtsp-/- Fcc^tatc 

;bMOS h-^>t^;^^ ( r^igfcDN^i'^ol'MOS F 

FU'Y>:05^n-enigi^^n. MiBm 2 cda:^^^^?^?^ 6 



C5) 

7 

- :^ tmmMmm^c ^m(tc mm $ nn ^ -s n mcd n + 

OS h^>s^x3? ( r^aafcDP^^-i-^ouMOS h-^^ 
^ ( r^4i¥<^P^t'^oi/MOS h^>s^;^iSfj <hc^ 

OS h'5^>i^X3?J iC^^) <!:. 

^nri^^NficDN^i'^^^i'Mos h^>e;^x^ ( 

gpcDP^t- ^^ji/Mos ^^>s^x^^s:/^Lr^m^n. 
Mian 1 7!)S^4af<DN^ ^wi/MO s h ^ >s;?x 

i T ^if 1 2 f atgcD n ^ §iJ®i[5lSSo 

[m>m 1 7 ] tjiEi^ss^'- ^lmiE&m.i^LmMmc 

n V ^MWM^So 40 
tiXti $ n ^ tuiam 1 Rv^m 2 OA:tf«-^^Jgl£"r ^11 

^;i/Mos h"7>5^xis?(Dy- h^cjfcatc^jKsn-si 

<b^:>CC. t5i^ll2efON^-^;^;^MOS h^>>?X^CD 50 
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[0 00 1 ] 

[0 00 2] ■ 

m^om^i] ipuyipxim^n^i\mm^i>0<itt 
ti^x^t. PLL immmj\y-yi mm. *>u<«d 

[0 0 0 3 ] >(ydi-7r^u-^^mi^fc^^y^umm 

(ISSC 1993 p.p 160-161 Mark Horowitz et a 
1. . "PLL Design for 500MB/S Interface") ^IBiSS 

nrc^^o ccD3ti^ uciBig$n/cif^^c*5i^T{^. m 

1 e^^TJr^tc. PL Lass 1 5 1 Of)^f^. Xti^xi 

y ^ 1 ^^n^nfit@f5iftgu/c^tB^ n ^fl^P 0 

Pn^&tH:^?U, ^tg^n i^i^ff^po-PntiX^ 

i 5 20^A:^jsn. jMj;$n/ci^o^^2o<Dit-^ 

(^{3:^1 (even phase) i^tB (odd phase) ) >05 

(phase interpolator) 1 5 3 OtC 
A:tJ^tl. ^VtSr-AKU-df 1 5 3 OtC^Jl^T. 20(D 

^-7HU-tS? 1 5 3 Ok:A:'j-r^ft^*t^SJR-r'Sx>r 

1 5 2 0^3:. (even phase) -feUiJ'^i. 

<b. (odd phase) -fe ^ i (4tB-fe U ^ ^ CC S 

[0 0 0 4] iiaxss 1 cciE4g$nr(.^'2>^t^^c:fc5(.^ 

-c. -f>i§?-2i<u-^ 1 5 3 OJi. ziocr)A;':?^Si:f^ 

M (WPm^-^^^) lelK (:T^^7i^) <b. TyV'^^ly 
(tO^m (even) (odd) {ifflCC*fT-B1iS[£ 

^^.it^r^mmt^^nxi.^^. pllhki 5 i oj*. 
mm^Kt{^xx:hri>msMmmm (vco) . 
-r^^mm-^hts:^. vcot^hm^^uy^i)mt}^ 

[0 0 0 5 ] ^/c:S:fie2 (isscc 1997 p.p 332-333 



9 

S. Sidiropoulos and Mark Horowitz et al. , "A se 
mi — diqital delay locked loop with unlimited phas 
e shift capability and 0.08-400MHz operating rang 
e") tc«, mi 60PLLM^<Dib^t)K^(fC. DLL (De 
lay Lock Loop) Hgg^fflC^r . A;^^ C2 ^> 

^m^PO-^PnU^V^^ {:^^ v^) 1 52 0«:A 

ti^ti^mmnm^tix^^^. umm^i ^Ao\t. lo 

<i:<i:4>0C-feU^^l 5 20Cr>^»3m^Mia3-r^o CCD 
[0 0 0 6 ] [5feM^0^^COC^-C] PLLiasS^^^l^ 

^po--Pn^^'ri^n^ti-j^^m^tLx. 
^m2 0 0 0-08 3 57 9^x*mmux\.^^o 

[0 0 0 7 ] H14^#MUr. 1$M2 0 0 0-0 8 3 

5 7 9^ c^mmmm^^m) rs^snn^^-fv^ 
\y-^i3 ox^<Dmmmmir^. ±imm2 0 0 

0-0 8 3 57 9-^«:fet85nt:ii^cfc^&C. S^ffl-Y 

2 1 oibrti. >^->i<u-^cci!gS5n^ 
tt. ±iB#iS2 000-083579 nrc^ 

[0 00 8] ^Uv d^-feU^^ 1 7 O^i. ^m^Uv ^ 
^JSMl^2 1 07&^6(O^IB^n :^P O-'PnCD^^. 

Mia3Jiass2 0 0 3t>>/Da;^;3n^*iJiaift#s < ri;p^:,/7 
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[0 0 0 9 ] ^>^-4<U-^ 1 30^^. M®lHlSS2 0 
;^cB$PB^'C^lg3n-5{E^Sil5S (propagation delay) B$ 

rat pdcD{i-^^m:b-r mmm^ct^co^mmn 

[0 0 1 0 ] MtaJ[ol5§2 0 0^^. 'Y>^-j^*U-^ 1 3 
OtCF^^S^tbftlJWt-^C/CB^retJ&T&HSSiUT. :^ 

^ymtiM^i^cjz^cx . mscoM^/mti^mm^^ 

<. -{>3?-#u-^ 1 3 Otc*5&:f^. ziooA:;^cD^ 
hb^iJtSifi-^ C/CB^m;^T€>o F^^tbf C cDtB 

?iM-^r^^*ijiajm-^c Bt±. $ij®[pii^2 0 ortr^^ 
•r'5j!)^t>Dcc. $ijiaiHgg2 oo3&>6ffl;^§nssfj0im-^ 

Btor. -r>^-Ji<u-:$f 1 3 occefefft-r-si^tcL/ 

[0 0 1 1 ] ^/c$ijiaj|piss2o o«. i'u-j^'^iy^^ 

1 7 0tC^P-^^il!R$lJfflJm-^S*tt*&*r6IiI8SiO 

n^>^-feu^^ 1 7 0^>?turta;t?"r-S^^P •:'^iMtRM 

X. m^^VL-j {PPO--Pn {&^Uv^f&(D\km^ 
3 6 0* / (n4- 1 ) ) (D^-feP 1 <fcP2(Dffl^jl 

UiyX^^. 'O^-^^xy-'^ \ 3oo:>mtim^tmm 
mm^^v^) t<Dmmi^hs ^>^-^-\y- 

itt. mmm^ 2oot^h<oiPX2v ^mtRumm^ s 

UTl^-^^p-:/ ^(t-^P 1 <J:0 fe---OBaco (/c/cb. P 
- UJPniSn^) ffitgcD^P-^iJ'^-^POi. 
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i^n-i)) otj^n^y ^ft^ps i>t<Dm^P2t<o 

[0 0 1 3] ^ta^P-;'i5'P0~Pn<?:)aSx.?:n*. 2 
m-1 (^mi^Uy ^mmU2m) tir^t. ^Xlv 
^-^iy^^n OU. "^iS^Uy^PO. P2. P 
4. P2m-2(D'?i=>(0—r>^. mVSlim¥S2 0 Otf> 

^(D^uy ^MiRmmm^ s xmiR-r ^mico-^i^^^ 

i^m^) WiLfS^Uyi^P I. P3. P5. 
P2m- 1CD5"^CD— tlJtai[plK2 0 0:^^60:5^0 

u^^jltR*lJ^aiM#SraltR-r-6^2CD-feU^^ (^0 
(PO. P 1) . (P2. P 1 ) . (P2. P3) . 

[ass 2 0 0 a ^ m:fj<Dm n ^ . 

[0 0 14] 

r:3-y[HlS§^^tf$lJfflI|Hl8S2 0 OCC*$C^r. ^tB^ci 

;^-r-5o 'f^-^mmm^x.^i)^£^xh^t. 30 

[0015] M®[g|SS2 0 OtC:fetir. ^CDHSS^DJ^^ 

[0 0 16] otcf)^^x. :^^m^m^L ^ ^ tr 

[0017] 

[iiM^S?y^-r'5/cJ6CD#ia] ±fBiSS%M^T^/ci6 40 
(O^m^mm-t ^:^^miit. ^(0--:><0r V (as 
pect) tCfel^r. :^.'^>>h:)7l^5&iT-:^r7*<!:^':7>^W«9 

N h (Om^^Xti L. . miiE 2 N t' h (OiM^^^ b 
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CDiUr. mria2Nt**> KDO%©i:J-"^C< <i:*>tl^'5 2 
ootr*:. h;()S||l(Dfii<bSn. aOOfcf!:^ b;0^m2(Dffl 

(fCiiLm^'rtixi.>i>mwL(DiPUy i^m-^^x^L. huib 

CD ifi 35p 6 iifR S n/c ^7 n ri; d7 ft-^*f * r ^ P 
y^m^lfi^. miRZfm2(DAt^^'^^K>XJ0L. A 

mm<D^uy^iMn^Wit)mj'^^mti'r^>-(i^'^-yr- 

uy^ toms^imr^mmmmm 

t . itriamihti^ipi m^hmio-^n^ m^&mm^m^ . 

^A;t;b. Buia{4tBJ:bl5*S*M^i. iria-f >^-d<U' 
la-^ > ^ - 3? ccjtf br«Si&T'S> > ^ -3i< ^ 

[0018] JS'JOr::^'^^ b (aspect) tc:fe 

i^r. Bufa-/>t5f-d<u-:^©j®iPigS{3:. Hjfa'/>^- 

[0019] S h^m<OT:^^^ V (aspec 

vnyv't. m^^nWL(oy ^} y':fyx2yv'<D^U^ri(^ 
^{^xm^^hti. wm^y V y y'yviy y'^<DX:fom^ 

y'm^. d^o>m^. Rz/unm^t. mnEm^coyv 

yy'yuyy'co^mMmt^Ktily. Tyy'ti'^^^V 

(Dm^. MMSL(Dy V y y^y P :f y'<Dti!tt}<o}^m^^^ 

V}WL(Oy U y y'y p y :7*^c*tjS'r S^ffiHISS^/M^r bJ 

^W]WL(Dy V y y'y p y y'lfCmMXtJ^ti. ^uy^i^ 
^^lyy Wm^Wmi'&^ivi^x . mm<Dy 

V y y'y p y y'(oai^(DmPMmSL(oy u y y'y p y' 

y y'y p y y*(Dtti:t}<D^^&m'^i)^WM$S.<Dy V y y'y p 
y :/tc^i*jST^iftJiiaES?::^L/rS?fia^ao-:? U 
•:7P >''cc!l§ilA:^$n. ^]ay ^(fC^k^Zyy hWii"^ 
f^<0:7 y > :7":7 p y y'<omti(Di)tmi)Wi^9i(Oy U 
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[0 0 20] :^mm^^\^>x. f^a- Fiassti. mrisN 

-\-iyi*v h (fcfcL. UJ. 1 . 2. --N. ^C:fe I :^^2 

[0 0 2 1 ] *:^B^cc:ioCir. ^ydi-4<iy-^umm 

t(fCji;oxmt)wmm^^MiyXMft^^^m<oy u v ^ 
yvivy'<o^-^K'nmi'^^m^\y. legiMmao 

cnh<Dmti{m^t. iyy v:f5^i^]t^cxmtimmm^ 

^l/TSt^E-r-^®®^"; vy'y y'o^'f-^ K)^^ 

^cc#t$&b. imm^^.<^WL<oy v^yuvy*(D^ 

't>bm:>mt^y ')vy'yuvy'(omtitt^Xti^fi. i 
S@cd:7 y V y'y a 7'cr)ffi:^?fs-^. 2SaiUKI 

[0 02 2] *^B^^*>i>r. mriE-f>^5f-#u-3? 
fewu, SuiBlgiSi>'m2(DA:^?^^^6A:ti^n^^ 
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<Di^^ttmmm-^x:t> • :i'ymm^ti^m3(D:^-( ^ 

[0 02 3 ] *^B^^*5C^r. t(fia-<>^-Ji<U'-^ 

20 >(y^mi^mt. mM^m2(DXMS'^f)^h(0At}iM^x 

mm^f)mmm^iiC^n'enxt}^ti. sc^^a^yij^iB 
g § titcm 6 o X ^ ^^Tgf t . ^mtzmiiLmmm t 
mriBF^gp ^ - F rate 2 sssa-j^^ u . Hrrt Brt^itswft^ 

30 cr)*B^{t-^7!>^siJWS-T^c^n^nA:^$n. m^ii^mm 

$ ti/c0 kd:^^^^ ^m'^mt . mflB^ 2 (DXJdi^^^^ 
6cDA:^fi#X«^<DSK<t#3&s-en^n(DS0®^^«: 

jfcatcA:^^n. si^^cife^iJcciBg^ n/c®8(^)x>r 

5^^T-^cb. *MiBI^S|5-/-F<bMiB(£(aiI'JmaSKCC2 
ISSS b V mf IBrt - F i SJf Bffif4ffl'Jmi!^PBl «^ 

m'f)^mm^ti. miz^^y-i'f^xtf&^^mm^n. m 
m^i^c^ mtimmm^f^^'^^^'^yyrMm^m^r 

40 i|ti*fS*cD®HcDSft*:^^iBiS2na^0^^<J:o 

[0 0 2 4] 

t?^>hi3\^^mK>m^. N\:fv h<Dm^t. Mia 

;^T^';>^';^»>>t$? (^icDl 0 0) ^)ly^t3^ 
(01CD1 0 0) ^^6©2Nfc'--^ KDI±l:^{t^€:A 

50 2NaD(DA;^ff-^^D-en-encc>(^or. itr*> 
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--Kff-^^a:^?-ra7'r3--KlpIK (EllCDl 6 0) 
f'n-FlDigS (aiOl 6 0) iJ^h^t>^n^fzi-Y 

Ol<0170) ^Pty^-feU^^ (H 1(7)1 10 
7 0) 5&:»6m:t)$n'5^5^P*;^i?S*^|lK m20A:tjS 

13 0) 0111 . ^2cDA;^^-Ti^cA::^$n5^P':^ ^ 

icr>13 0) 4C;feC:t^rt^J;b^g:S-r€>-/>^->i<U- 
d?$iJfflJIiIS8 (010 120) <b. %«^rc>So 
[0 02 5 ] 2^^0^<D-SISfeCOB.m:foC^r . ^ L < 20 
lj>:2/:*;^?>^$? (SICDI 00) CD2Nl^-^ hcr)a 

ccs#«^^rffl:f?-r ^ffisn^tj^iiiss (010150. 

07 (a)#M) ^m^. x^^]Stt;|:[p]±Lri^5o 
[0 02 6 ] *^0J(D— j|JS<D?i$Sg^:tel^T, * 1/ < 

I*. y>^;^»i;>dr (01O1 0 0) (D2Ne':» hcoa 
:^^«#cD>'^•3?>^c^!^lSo/c^^i^ 3n€>:?^^^m^ (j b 

TFLG) ^r^-r^^^^^^HSS (01015 0. 
07 (b ) #M) ^filx. :7 5^{t-^ (J BTF LG) 30 
;05^>^-5i<U-^$iJ®[lgS (010120) tcA;t^$ 

(01O1 30) O^l. ^20 

Kti^=^^^Kti^t\^ i^m^<Dmmm • mom 

[0 0 2 7 ] *:^0^O— IIJSOffmc:fet.^r . U >y:^ 

(0 lO 1 0 0) ti, NSL<Dy »; ^ o 
(06O1O. 20. 30) cn6N©0:7 y 

aiHK (06O1 1~1 4. 21-24. 31-34) 40 

^m^xi'^^o &mmMm (06O1 1-1 4. 2 
1-24. 3 1-3 4) r^^^'; ^»:7>. ao'^f^ 
^"tti^tii^r^T yy'm^ (F_up) . ^»i?>ii 
^ (F_DN) . Ram^m-^ (06O— sct^miiis84 

0. 20. 30) o^ai:^?m-^i?rA:3bu. Tyy'tJ^ 
> h Oi#-&. «*5So:7 »; yzTyu y y'CDmtXD^^m 

m^mm.(oy u v y^y p :7-^ci^jS-r ^f&siiis§*/rL 
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(Oy y ^> :7'r7ci y'(Dmt}<DiKMtmfS.<Dy y :7*:7 a 

-jy'(DAt)(^c&m^ti. ^'^>tj^>h<Dm^. p}m(D 

y^)vy'yxi v y'(D^t)<OKMtm^^M^f^<Dy v v y' 
yuv :7*tc*tjJ:.T^^S[iIK^/^UrmriBS*?SO"7 y 

vy'yuvy'i^cmMXti^ti. ^^c^^iyy hM 

{m. ^imoy y v yy u v y'<Dmt)(ovim:^m$SL(Dy 
^jvy'yuvy'cDxtf^cBm^n. un^m<Dm<^. m 

id.^mmmmcMit^^^y y yy'y\:i ^ ytDH^tJiW-^^ 

luiE^^siasgccstjs-r ^ y y ^ y'y n y :/<DXt}(icm 

[0 02 8 ] ^mm(D—mM(DBB(tC:idi.^x:. r^n- K 

lelSS (0 1 Ol 6 0) ti. Ne-> hOfi-^iNtr ho 

#fc*«:^ h^JSl£L/dt^cJ:0J^cC-&2Nfc:!:^ MfiOM-^O 
5%. mi hi^H- 1 e^:. h (/c/cU. U^. 

1. 2. -N. ^'jrfc I 5i)^2 NOit-^. 2N+Uili>^cC 

s) oM-^*-en^nA:tii*r'2>2Nffloifesa (an 

D) Mm-cmf&^tih. 

[0 02 9] :*:#fe?ao-SlifeOJf$Mtc4oCir . -<>^- 

(0ioi2o)«. ^ri'eni}^ 

^jtbwwii-^ (c) ^mti'r^m^<DmiiLMm (ei9o 

:7 y ^'•r' P «^ 7* 1 2 1 0 — 1 2 1 5 $ijaiifeS|pISS 

1 2 0 2-1 2 07) ^WL. iSiftomfilDlKO^-^— 

OB?riB#ffiliia§offi:ti3(?5 F 5 yyj^x:^JK^(DmiiLmm<D 

SSO:? y ^ y'y p :7-oHi:^J<bOfiS*P (OR) mWi^ 

iXSoluia#{4[il5§offi:^{t-^<i:br. 

[0 03 0] j:o»fflcc«. ^>^-7i<[y^^mmmm 

(0 1 o 1 2 0 ) ts:. (um (Dy y y y'y p v 

ms^tmr^mm^m^ (0 1 o 1 1 o ) f)^^mti 
^n^r V y'm^t ^^:yimRzj^mm^mn'SLU^y y 
^^^M^ (15 0) tf^hmti-si^ihyy^m^ (J b 

TFLG) omcS^#. fii^^' Rzj^m^(om 

^^^t ^mmm^^mm (0901 2 0 1 ) 
um<ovmmmM^ (090 1202-1207) 

^m^. iS§B*^<M-2flOS$«ffll^ffi|plSS (09O 
1 2 03-1 2 0 6) (i. l^^yV. :^^^yV. ISiXfU 

c i iimm^\!&tim^c i -1, c i +i*a:^;i^. i^y V 

■n^iicmcx^t^mm^^'d^hx . n]ic:^'r^y')vy' 

yuy y'(D^- ^X^^'f-f^^f^L. mSf^OpmmMM 
88(09012 0 2. 1 2 07) {t. mEt^Z^y 

iyy h. Rz/mm(Dm^^x:hL. mmr^mtim^c 

i tiK^— ooai:^{i^C i -1X«C i +l<i:. @S 

*J-jS-r y y:7 p y y'cof- ^ XtiW^-^^i-^t^ 
Wm (iias) ^m<^m(oyV-j:fyuyy^(D 

m:fo(^cu. mmm (or) Mmi)^m^ibnx:^K^. 
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:7'; u^y^'P-;;'^' 2 10) (Dmt)mn (C 

m^(omtjm'^ (c i --c 5 ) rtts^ttswft^i 0 
[0 0 3 n si]K©ji5>^tc*5iiT. 

d<U-^SiJ1S9I|iISS ( 1 2 0) w'^^-^KU-^ ( 1 
3 0) (D|^^J:fc?&«±RBfflX«TES«i ( T^SPJ it^5) 

DFLG) (om^T ^ ^ y'iKP^t'T ^mm m9<Dl 

2 3 1. 1 23 2) ^m^ri^^o 
[003 2] *^H^<D— HtfeCDJf^mfcCiT. ^t^- 
^J^U-a^MiSPIilSS (12 0) fjfB^gp-C*^C<lb 
^^r-^^^ff-^ (ENDFLG) ^^T ^ T ^ yiJim(D 

t^. mst\Mm^ oicDi 10) f^^^bcomntmi^ 
iuss o 1 <D 1 4 0 ) %«Ar c^^o 

[0 0 3 3] *^BJ<Z)— ||j5fe<DJfjm4t5C^-C. ^ 20 

vxo^A ^>^M ({ita^) ^rt^-r-^it^ibr. m 

1 3 ?r#M"r i . ^ 1 RO'^ 2 (OKmsri-ti' 6 ^ti-e 

i|gm^a;^'r^itJi[iiss (ORO 1 ) miom?^i<b 

nu^- F (N3 1 ) PeiccsM^n. BTfiB^JiiPisscDm 

iim^^wmm=i'\cKtit'^^m\(07.A v'^m'i- (m 

POD I^SB^-F (N3 1) ^Ktimmm.^ 
NVO 3) ^m^. rtSP^^-F (N3 1 ) <h02CD 

msp^tcc^. mi<^Sm?Sa^i. lllcoA*(f-^'r:t> 

; :t:7S[JiaiSn5^2CDX-^^:^^^^<h. iIiB-r>^- 
§lJfflI^n^®3cDX>r -^.^S^i. :^>e)J^j:'5ii:^iJ{pI5§ 

ai^^i. isamcw^^n (;^-Y':/5^^^MN2 2i 

MN2K MN24<bMN23. MN26<bMN25<D 
^■^^MN2 8<i:MN2 7. MN30<i:MN29. MN 3 

2 (bMN 3 1 o:>^msm^o:>m\\'&w^) ^fSLL $n 

So 

[0034] i^wm—^Monm^^y^^x . 
X. mi 5^#M-r>5<b. mi(Dx^^^ib^^(Dxt)m so 
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( I N 1 ) xu^<D^m.m^^mm^^(fC^Mxt)^ 
m^i^cm&^rifcm kd:^^ v ^m^m (up 2 0 
, -MP2 0n ) t. ^mtmwm^ (co-cn- 

m2CDX^ (MP2 1 , --MP 2 1„ ) 

^{iffi'jmag (VDD) <brta5>^--F (ni 0 i) Ph1^c2 

SSfS^L. »2©A:^iST-:«p6cDA*fi^ ( I N2) 

Mf^ (c o-cn - 1 ) j^^^n^nsiJiSsffi^icA;^^ 
n. a&?ijtc@Ba$n/c^3CDx-Y (mn2 1 

mi^m (MN2 0, -'MN2 On ) ?:l^gpy-F 

(N 1 0 1 ) ti&m^\mm ( V s s ) PbI^c 2Sjsm^ 

m2<0}<tim'f'iPh<D7<)im^ ( I N2) Xfri-eo 

JS$5ft^5:?^»^T^c^tiiA:^i^n. M?'J^ciBg$n/t 

msCOJ^^-f ^^^^T-i? (MP 1 0 I -MP 1 On ) <b. 

n-en$ijffliffiT-ccA:;^an. afe^docieg^n/c^GcDx 

(MP 1 1 , --MP \ln) t. ^M&M 

mm. (VDD) irtspy- F (N 1 0 1 ) TS^zmsm 

IgTCDX-f v^m^m (MN 1 1 , --MN 1 1„ ) cb. 

m2 oA:^is^7!>^e»oA:^?m-#x«^«>sefi-^^^SiJtai 

(MN 1 0, -MN 1 On ) ^rl^SP^'-F 
(NIO 1) iffitiLWJ^ (VSS) fAliCZmm^ 
F^SM- F (N 1 0 1 ) ^CKti^tf^W^^ri. I^SP 
F (N 1 0 1) (Dm{4<tU€?l^fii<b(DA/hM^^>&^S 

UF 1 0 1 ) ^mso 

[0035] ^c^Hjo— ^]a(D?f5S8^*5C:t-2)^>t^-!i< 

mm. 3fe?Uic?g^$n (s i scdmn 1 1 <hCAP i 

1 . MN 1 2<bCAP 1 2, MN 1 3 <bCAP 1 3. M 
N14<tCAP14. MN 1 5 iCAP 1 5<D&ii^J|iI 

^(ommm^) s :^-(y^m^ (ai3cDMN ii-' 
MN 1 5 ) (omm^^^mm^n^mmmmm-^ 

\it^mxBMOXi>j^\.>) ifCX>^-(v^m^ (MNl 1 
--MNl 5) ti^t^lSLZJ^ty^tl. WffBrtSP-/- FOC{^ 

(D^uy ^m-^omsm^^Mitsx^^mf^tLxiij: 

[0 03 6] 

[*JSM ] ±iB L/Zc^^HJOilSS^DJfJSItCOl^T 



15 



:$i^m(o—mmmvmi>hn^^>^-^-iy-^ 

(0 1 (7) 1 3 0 ) CD«^CD--«?fl^7nTST?S>5. m 1 3 
A;tj{i-^IN1. I N2^A;^i-r^^ilSI[pIS8OR0 

FN 3 1 ifcmm^n. ^affliHissoR 0 i coihtiiM 
po 1 rt^B-^-- FN 3 1 \^Ktiwmtm.^t\. 

ffi)&:^e>tH*{f-^?:Hi;'jT'S-<>>'>*-:$?INV0 3i. 

gi3y- FN3 ncFu^>?t)^^^am^$n. -r>^--4< lo 

dfWaiHlM 1 2 0 :!&^e>(D$IJfflim-^C (CO. C K 

C2) T^^i^n-^ny- F^cs^$n:t> • rtr^tij^i^n 
h'm\m<o7.A v'^m.'i'^U't. N^-t^^oi/Mos f^ 

>e;^X^MN2 1. MN23. MN25i. N^i^^;!/ 
MOS h^>t;^X^MN2 K MN23. MN250V 
-;<tCFU'Y>:Oi'€'n^nS^Sti. 

I 0 cc^ti^tiigi^^n. |g 1 oA:^{t^ i n i 

FtC^tiiCCA*T€>N^-«'^^;UMOS F-^^t^Xt^^MN 
22. MN24. MN26<b. l^gB>^- FN 3 UC F U 

7!>:»6cD$lJWt-^CB (CBO. CBK CB2);5^^E-n 

MOS F^>i^Xt>MN2 7. MN29. MN31<b. 
N^i'^^^l'MOS F'7>t>:?^:$?MN2 7. MN2 9. M 

N3 i(Dv-x^cFu-r>?!?^'en-eng;^^ti. v-;^ 
I 0 ^-en-en^s m 2 oAs^ft ^ 1 

N2^y- htc#fcffi^cA:fj-r'SN5=-i-;^;UMOS F^> 
i>;^^MN28. MN30. MN32<i:. ^mri^ 

-So 

[0 0 3 7] $^CC, f^gI5y-FN3 1 i^5>Fra^c 30 
N^^ + ^t^^l'MOS F^>exX^J;0^C-2)>^-r 
^iSacOitt^ilplSS (MN 1 1 (hCAP 1 1 . MN 1 2 
iCAP12. MN13iCAP13. MN14<hCA 
P 1 4. MNl 5iCAP 1 5) i)m^ill,cmm^tlX^ 
N^-Y^^JIUOS F^>>^X^MN 1 1 --MN 1 5 

o^r- h (tcmmr^mmmmm^^x. n ^ :rouMo 

S F^>^^X^MN 1 I'-MN 1 5:^^:t>. :t:7^n. 

^^y-¥N3 i^cmuri^nmt^^isb^ti^. cap 

1 l--! gfifii3&SC. 2C. 4C. 8C. 1 6C 
i$n. N5^1'^^;l'M0S F^>5^:^^MN 1 1 1 5 40 

3 1 Cc#j3n$n^^m<DSM{iit3:lI^r^'or4>J:c^„ 



CCD 



C3 



m^tm-& (MN ll<bCAPll.MN12iCAP 
12, MN13<hCAP13. MN14<hCAP14. 
MNlSiCAPl 5) (Omm'S&^m^.^fcMlSLt^tl 
-So 50 
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[0 03 8] m^\(On^^:^)\^UOS h'yyiy:^^ (M 
N21. MN23. MN25. MN27. MN29. M 

N3 1) (DimcDh^ylyiyy^^^mn^mWu (FU-f> 

^ I Nvo somti'^^mir^L^imw.s.^v tL 

J^:^MN2K MN2 3. 2 b(D^*- V ^Kti^^ 

i>%mm^c (C0--C2) <b. m2(07.^ v^m^t^ 

TN^i-^>>'bMOS F^>t^;^^MN2 7. MN 2 9 . 
MN3 loy- FtCA:^3n'2>S0fflIft^CB (CBO- 

CB2) tmmvh^i>(Dtri>o mtfN^^t-^ob 

MOS F^>t^X^MN2 1. MN23. MN25cDy 

-Y^Kii^n^umm^cti^. "loo-oi^. n^ 

i-^ol/MOS h^>i^:^^MN2 7. MN29. MN3 
loy- FCCA;^5n^$lJMf^CBt^. "0 1 1 "<h$ 
$IJWf^C<bCB(Diffi'^'l±^^. 3fia£?iJCDX>f 

(NMOS h^>e:^xi^) ^2m. 

[0 0 3 9] 

sijiSft^c imm^c b 

"000" "111" 

"001" "HO" 

"Oil" "100" 
"111" "000" 

[0 04 0 ] A:^M-^ I N 1. lN2i>^ti>(C]^oy^\y 
^)Vti^ti. ffeUfniHl^ORO l(DtB:^5&5LowU^;l/ 

<tsn> p^i-^xjuvios F^>i^x^MP 0 1 ^/ru 

(Lfc-/)^'oX'^ly^^-^ I NVO 3(OltiMtLow 
NK I N2:05H i ghU-^;l^CCS:i&±*5^»'^(DS&f^ 

[0 04 1 ] *•r>^>:$?-5^'^-i^ i 3 0«:*5CtSz:o 

oA;^^-^ INI. I N 2 (Dmn^(o\^^itf)^±mm(o 

»{t-^c«"ixi'\ ^(D^mm^r^^^mmm'^cB 
}it"Qoo"t snSo A:^^m# I N 1 ^^Mffcy- hxt) 

iTSN^i-^^Jl'MOS F^>S?;^3?MN2 2. MN 2 

4. MN2e(>cmM't^mi<o:^^ y^^m^tji-tN^-^ 

^;UMOS F5>>^X:^MN2 K MN2 3. MN2 5 
lJC^-rnfc:t>i$ti. A:^ff^IN2«r^taocy-F 
A;^i'r^N^i-4'OUMOS F^>i^:^^MN2 8. M 
N3 0. MN3 2(tCmmf^^2(D:^-(y^m^tj:'rN 
^^^^JVUOS h^>iy>^^MN27 . MN29. MN 

3 litti^^Ttiii^y t^ti^o c<Dtc^. em^KDN^ 

i^^>;l'MOS F^>S^X^MN2 2. MN24. MN 2 
6. MN2 8. MN3 0. MN 3 2 CD ^ ^A:^ft-^ I N 
^*^®^y-FtCA:t;<i:-r'5>3il(DN^i'*^l/MOS F 
^>t^X^MN2 2. MN2 4. MN 2 6 >(?iA:^{i-^ 1 



(12) 
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L/T. A*M-^ I N 1 i gr h U^;UCC^cor:«r>e>. 
^>^>*-^ I NVO 3cDtB;':}^^R^'rSST(7:)BSFBlT 

(3) [t. (1) 'c#^e>n-&c 

[0 04 2] T (3) =CV/ (3-1) 

(n<3) rt^f^'^nmrn^c 

t^"(m:\ "001". *)^Ci{i"ooo"CDii'^. A:^?ft# I N 

>?CD^-Y ^ >tJ;^M) CDFhI A:t?if-^I N 1 hkljt 

2. MN24. MN26CD5%. n MO N ^ :^ ;l/M O 
S h^>i^Xd7:^5:t>L.. n- I ^TCOmMtrnM^ 

o-^t^r. A:^?fi-^ I N 2 7:)5H i g h v-ov^cw^ 
-r^cir. A;^m-^i Nz^y-h^ftii^cA^i-r 

-^N^i-^^Jl-MOS h-5'>-:^X^5fMN2 8. MN 3 0 . 
MN3 2(D^'^C3-n)ffl(DN^i'^O^MOS Vyl^iy 

n+3-n = 3. Tftto^. :^ft-C. 3 
fflcDN^i'^ol'MOS >^>>^;^^;&5:t>L'. P^SP^- 20 
KN3 1 k:^#-r'2>m?§f (CV-n • I • T) ^^r. (3 
• I ) "CiSmL. B^ra (CV-n • I • T) / (3 • 

^>>'^'-^ I NVO 3(Z)ffl:^»3^?^'S^-r'5 (Lo 

wU-^;i/7&i^H i & h U"^;u<b>:j:a) o 

[0 044] J: or. AJjft-^ I N 1 5&^H i gh U-^^W 

^rcD^ra {BMsmmfS) T (n) ;>cs; (2) r 

[0 045] 

T (n) = T+ (CV-n ♦ I ♦ T) / (3 • I ) 30 
= CV/ (3 • I ) - (n/3) T+T 
= T (3) + (3-n) /3 • T -(2) 
[0 04 6] ±^ (2) ^cmtr^^^c^ n (n= 0. 

1. 2. 3) (Dffi mmm^cow) cc,^-^^. A:tift 
n nim 3 n-s ffir o /cH#ra ccjpt js-r ^ iisB#ra t 

(CB) cD^^cj:0. n^pj^-r^)C<i:r. A:^fl-^ 
jJ<U-^CDai:t;ff#^03l52B#rHl{iT (3) r^/h) . n 

ms^rsitT (3) +T^m:k) tr^>o 

[0 0 4 7 ] 3^j:*>\ ^IStcioa^r. 3ffl3t?»JcDMOS 
h^>s;?;^t$?MN2 1 . 2 3. 2 5. 3ffl3fe3?»J(DMO S 
h^>y>^:^MN2 7. 2 9. 3 1 >&^n^nN«5^J 

CCDi*. n h 3j)^f6Jl 1 . (N - n ) fcT ^> h:?!)^ 50 



#18 2002-353808 
22 

3^JCD2$I(Dh^>t>X^g¥ ( h^>S>X^MN2 1. 
23. 25 i. MN27. 29. 31 CC^+j^vf^) CC-e 

. A:^?fi-^ I N 1 i I N 2<D0#Fb1 



M^TiLT. SS8#Fh1T (n) i^t. ^^X^ (3) r:^^ 
[0 04 8] 

T (n) =CV/ (N • I ) - (n/N) T + T 
=T (N) + (N-n) /N • T -(3) 

[0 0 4 9 ] ^ 1 3(tcmofc^>^-^<iy-^o:>mm 
mt. xtinn INI. I N 2 <D\Li5±j)^ n m^(o^ ^ 

ti. ORIiISS©f^t>«3«:. NAND[nlSg:S:ffi^. A;':J« 
-^INl. I N2<&-r>>'^'-:$^rJSS£L/^:^i#:^5. 
i';^;^MOS h^>i^;^^MN2 1. MN2 3. MN2 
5iN^-»-*;HV[OS h^>e>X^MN2 7. MN2 
9. MN3 ICD^'- htCA:^^n^o 5^cC*5. P^SU^-F 

^cSS£5n'i>-Y>>'^'--^ I NVO 3li. mm^tihT-:^' 

[oo5 0];?:cc. ^^^—^^xy-^^^mi^xxtim^ 

INI. I N2 (^1 3#M) ibrftJ&^n^^P'^ 

[0 05 1 ] sfraiL/cii^). M;^«!ai 4cc^-r^^cD 

m^n^2m-l (^tB^J^n i5^iD*e^^3:2m) <bf 
0. P2. P4. P2ni-2 0r>^"^CD— o;§r. SBSP 

isiK 2 0 0 ^0:^60^ p ^ mmmm^x^miR'r i 

CD-feU;5^dfi. ^Sfiitl:i7n^i7P 1, P3. P5. 
P2m- 1 CD^-fecD— o;^. ©JfflJ[iISS2 0 0;&^ 6(^^57 d 
^:r>7jlJR$IJMf-^S'CillR*r'2>m2cD-feW^5'^i. ^iS 
^. flLfflM^rtt^-r-S-Y^i^r-jKU-^l 3 0tC«*&3 

(PO. PI). (P2. PI). (P2. P 

3) . mmm^itcm^^^tiy^y^tti^j:^ 

[0 0 5 2 ] m^^^^^tly i5'-feU^^170r(PO. 
P 1) P t5^ft-^S* ( P UiP 0 <fc 0 «>B$raMTil 

nrii€>) ^ii!Rbr4oO (-r>^-^u-^ i 3 ocd 

A:^}{t# I N 1 <b I N2<Dmmtm he) cDgai^^c* 

^) . >r>t>-jj<U'-^i 3 0ic*5i^r. (PO. p 

1 ) (Omm^T (D\H^lt^ . ±^ ( 3 ) n = 0 i L 

'ri^sia'& (mmm^c\t. "ooo-o-i^cDtBiim-^c 
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o~c. (P2. PI) (D^uv^mmi^mvirr^. c 
<om^. m 1 3 ^:}oc^r. AJ^m^ i n i (^at. ^tiv 

( p 2 . p\) (ot^uv ^{mt^tm^^tifcm^. ^ 
IN2 (0i3#M) (Dyji)S. mi<Dxt)m^(^x:t)^ 

ti^Xtim^ INI (01 smm) J: D 10 
(-r>^-^U-:5? 1 3 0OA:^?m#I N 1 <h I 

Nzcommt (po. p I) <Dm^tm<Dmm) o c<d 
fc^. xjjinmi^ i^y-hxt}t'r^N^^^)\^u 

OS h^>t>Xd?MN2 2. MN2 4. MN2 6^S^ 

Xt^MN2 1. MN2 3. MN 2 5 iC^*&$n^$IJMt 

^m^L. XJommN2iy-hXt}tr^N^'\'^ 
;HV[OS h^>e;^X^MN2 8. MN30. MN 3 2 

>t^X^MN2 7. MN2 9. MN 3 HC^^^4tiCDil^ 

;5':^170r(P2. Pl)<DiJ7P-:; ^m#*f?&5ilJR2 

l^i^'ttCDTRS (C0Drt^J:b^U>t;^-CCD-^>^-7i<U' 

i^j:€>. — i?p^:»t5?-kui'a?i70-c (PO. 

p 1 ) cD^o *y ^m^M^^miR^tifcm^. mmn'^c 
<D± h 1 ( sijifflfi-^ c b {t± h i)mm 

0) >^-;}<U-!$? 1 3 OOCJi^iJ^tbOTKR (-^> 

C<D±}:::y hf)mmO (fIJMf B«:^fc* h^mW 
1 ) 1 3 0 CDF^^itOiKS (CCDrt 

[0053] ^Uy^^zly^^llOV^Vi y^iWmi 40 
(P2. P I) iMiRri>m^t. ^U':,^m-^M iP 

0. PI) ^MViori.^^m^tT{t. 

^13 0 (DXMM-^ INK I N2(0mB<0M^. Mtl 

ti^mmm-^c. cBommA^xtimio^o ^uv^t^ 
^o/cB(owi%t^it\% -jV) ^n-So -tut} 

^-fe Ui> ^ 1 7 ocDz:-^(Dffi:^$S^(Dg^M^i^^^-r, so 
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[UK 2 0 0 r « . ^ a ^ iliRO^Jft tcai6 u r . 

[ 0 0 5 4 ] 0 H^. ^ d v ^m^m^O 

-r^i. co^oy^mmMmt. ssgft^ (Ref) 

i-T >^-ij<U-^ 1 3 0CDta:^ft-^ (OUT) <D{4tS 

M?:J:b$5«iai-r^(iLm$5ipi8§i loi. mBtmmi^ 

1 1 0;&^6[li^$n^{4tfl:b$5?e*m-^^i^j:TT^:;^*ft 
-^UP. ^'0>m^DN^XJ30. ft-^ENDFLG:^^' 

' ^"^XM-^mmMmiAot. Tyy'm-^F_up. 
^"t^ym^F^BN^xjotr^ v>^tio>^ 1 0 0 

<h. ^^m^R^y ^'^[HlSS 1 5 0 <h . 

17 0i. >r>^^-5i<U-^ 1 3 0 {affli:bl3J[pISS 1 
1 0:0^6(DT':;:7-{t^UP, ^-i; ^ff-^D N ^A:^? O ^ 
>^-;j<U-;$/ 1 3 OCDF*gt&lt^*IJiaif -SSlJiaifi-^Ci 
^(DffltS{t#CB. |^^J:b7:^m»=?. (±RBX«T 

IS) *^C<b^*-rft-^ENDF LG^lH;^7T'5-r>tS7 

l^^^%mm^ i 4 o la:. ^ > -3i< u - ^sdiaiiHi 

SSI 2 03{p6a;fj$n^m#ENDFLG;&ir^7-^ 

4:fet^r$>^i^oc. {itgi:bl5[HlSS 1 l 0?!)^6cdt ':/:7'ft 

>ft^F_DN<!:UTy>^';^'t'>i^ 1 OO^^t^^^^ 

[ 0 0 5 5 ] 0 1 ^TjK-r^^H-C^J. t^'CLv^'^Xy^^M 
0^C«. @2tci=R-r<fc^^cC6tit>n ^ (CKO-CK 
5) :<)5^$&$n'2>o ^C*5. ^H2U^7^ 1 7 O^CA 

:^?5n^6tB^a->^ mm^^v^ (Ref) 

fS«^>^5?--d<U-^ (JKfIS2 0 00-08 3 5 79-^ 

#M) ^ffli^r^or^icfci^L. cnw^^^c^i. pl 

[0 05 6] 1 0 0{t. 3 tf KDft-^ 

f&r^s m<Dy y ^> y'y a :7*(DSfsai;^) *ai;^*r 
[0 05 7 ] 01 tcfcc^r . T • >m-^$WlEl 

8S140. yv^^^y-^^tSr 1 0 0. Si^SJcJgrRC/^^ 
^3t)Sl]5§15 0. -rn- FlHlK 1 6 0, -YV^-Ji^U 
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mf^(D^n^tiy^^mBim 1 4<d2 1 o) ^^c^ 

[0 05 8] 01 2li. HKD^n 1 7 0 
Olt^cD— -0?'J^^TEir*^o lll2^#M'r^i. c 

K5CO^iD(O{^mm^ti:;^CK0. CK2. CK4 10 

mB^tlXl^^3'^<Dh'7^:^T-h^<vyr 17 1. 
1 7 3, 1 75<i:. ^(0^%<D^mS<0 1:^X2 

v^CKl. CK3. CK5*A:t;<bO. W:^?3&5^^as 

^ nr ti^t}^^c K o 2 ccjg,^ ^n-cc^^sooh^ 

1 7 2. 1 74. iiet.^m^ 

Xl^^o h-^-r;^?^- ^>'^'5^:7T 1 7 1 , 173. 17 
5. 1 7 2. 1 7 4. 1 7 6<Dffi:^7-{^-r^Jl^^CC 

t*. ^ n ^ jsjRSijiaJM# s 0 - s 5 ?&5^en^nA;^7 $ 

«{4ffl(D^a':y ^CKO. CK2. CK4CD— o 

:'&5tij:ti^^CKO i:^^6tH;^5n. {SiS^BCcKS-^'Sfi 
-So i^d-^^^-feU^^l 7 0&3:. {^x2v^miRU 
4><Dr*n«J:<. 01 2tC^L/c1i^CCR|^$n'Sfe 

(DX[tt£\.>o 30 
[0059] ;XtC. *^?30!>— l|]Sfefi?f|OC:tet:r-ST^n-- F 

mssi 6 ocDl«^K:oiirift?g-r'2>o S4^«. 2jtt^ 

h'm^i G o(Dm'^:^mmmmtLxm^tixi^^^ 

n-FlHllS16 0». U>t5^:^»i?>^ 1 0 O^^liSt-^ 
3ffl<D:7 y •:^-:/-:?n-:s^:/;0^eHi::tjSn^3 fcf-^ HM-^ 
(FF 1 . 2. 3) <b. ^CDS^M# (F F 1 , 2. 3 

6 l^^i' hft-^S O-S S^^-r^^iCD-C^P^. CO?f 40 
#3Efftti . 3 fc' h <h ^CDSfefi-^CD 6 ^ ^» 1 

[0 06 0 ] S4iC^-r<l:^tC. 3 fc'^:^ hfi-^ (FF 

1.2.3) t^<rymm^ (ff i . 2. 3 (s 

^) ) CD6 f hA;^?>^^':$?> "000 IXL" ^>PtLT. 
x=i - F^^t?*^ ^5? n ^iltRMWm#"oooiio"<DJS 

6 hA:^>'^'^>Oa^acD 1 h ^SlE"r-2>/c 
[0 0 6 1 ] :;XCDtf CD"100 on" ->"000011"CDii-^ 50 
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(5^Entir=i- FMm^^-T) . 6 t'-y hA:^}>^^*:^>CD 

[0 06 2] l^3tfC[>"iaO 001" -^"100001"(Z)iS'&. 
6fc'':^ hA;^>'^•^>(Z):£7&:»6 2 fcf -:^ h g^JSKT '5/cC:r 

[0 06 3] ll4?fC>"lll 000" -♦"110000" CDiS 

6tf ^A;^J^^"^>©^E>5^^3 tr^f hB^s$i-r^ 

[0064] ||5tfO"011 100" -^"onooo" <OWn 
6 tr>:; ^A;^^^•^>CD£^^e>4t'•:; ha^rSlsf^ 

[0 0 6 5 ] [HI^iiCL'T. ^6tfO"001 110" -»"001 
100" CDiS-^. 6 fcf VKti^^ ^ ly<0&i^ 6 5 b'':; h S 

[0 06 6] ^7tf^"000 111." ->"000110" CDia 
6b*':; hA;^J>'^•^S?>C^)S3&:^6 6b'•:; hg CSSS) 

[0 0 6 7] 05i*. 04tcKafiia^^O/cf':3- K 
UK 1 6 0 (01 #M) CDltJScDH5»J*^*r0r*6. 

aS^Cfcl^r. FFOl. FF02. FF03^i. 'J^^tj^ly^^ 
ti^^X$>^ . FFOIB. FF02B. FFOBB&i U > >^ 

^MfSut ^ 3 m<^):7 y -:; :7*:7 u v 7*(DSKai;^JST'Q B 

[0 0 6 8 ] 05^#Mf ^i. 7='r2- FlHlgSl 6 0 

(0 1 #M) ti. 6 tr h CD^ o i^ilJRStJWt^ (s 

0, SI, S2. S3. S4. S5) CCOC^r. ^X\t. &CY<0^ 

[0069] S0=AND (FFOl. FF02) 
Sl=AhD (FF02. FF03) 

52 = AND (FF03. FFOLB) 

53 = AND ( FFOIB. FF02 B) 
S4=AND (FF02B. FF03B) 
S5=AND (FF03B. FFOl) 

[0 0 7 0 ] TJ^jrt)^. 7=^:3^ Flelgg 1 6 0^^. 6{icD 

:$:•irJ^^^^C•rNAND|oI5§<h-r>>'^*-^ I NVClfJiXS 
[0 07 1 ] I#B<Z)2A:^NANDIeI8S(*. 3b'*:;h 

<0m^ ( FFOl. FF02. FF03) <fc . S^ft# ( FFOIB. FFO 
2B. FF03B) ^K^U^e\^y hlfStDfl^ (FFOl. FF02. F 
F03. FFQIB. FF02B. FF03B) (D^"^. "^l b h 
+ 1 fcf-:; h (fcfcL. Hi. 1. 2. --N. J^j:*5l;&52 

NcDig^. 2N+ 1 (h^^c-E)) cofi^^^n-enA;'^ 

if -So 

[OO7 2]06ti. :$:^|g(D-jeteFlIOCfcl^T. 7^r3 
- FH^S (0 1 CD 1 6 0 ) (DAM&'^^cmi^i^th^ 3 b 

0 0 (iai#M) <D^^(Z)-^(I^^TSr^6o CCDU 
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[0 0 7 3] <f:Of$*E^Cti. H6*#M-r'5<?:. CODU 

1 0 0^3:. 3 o(DDMcD:7 «; :7':7 p ^ 
1 0. 2 0. 3 0?:<i;l. V^) vV'VVlvV'I^^ 2 
0. SDCOai:^ (iElsUi:;':?) ?&^6t^6ilf3<Z)^^'^><7)3 10 
t*-^ :7 u -^:/:7a 0, 20. 

[0 0 7 4] OJcStUr. SocD::? 

^<D^^>ii)f^^ttST-^^^>fi^F_DN. F„U 
P <b F_D NcD-S^^r^a-r ^-3ct^tti[aSS4 0 ©ffi;;^ 

ti. F_UP<h:7y «:'r?'>'P-^ y'3 0(z:)m:^?Q©SI5^ 
A:^j<h-r^NANDIilSSl 1 — gfet^tB|pIS§4 OcDUi 

:*j<b'7y r^r^:7n ocDa:^?^A:^?i*r^NAND 

[pISS12<L. :7 y :7n •;;:7-2 OcDtH:^<tF_DN^ 
A:^i-r-SNANDlpl5Sl 3 N A N DiaSS 1 1 1 
3CDtt:;^?^A:^<t'r^NAND[pIKl 4<h. ^{iA. N 
ANDIilKl 4(Dlli:t?:05:7 »; S'*:7n •:;:7* 1 QcD-r-^ 

[0 0 7 5 ] :7 ^:/:7*:7p •;.:7'2 OCcJ^br. 300-7 30 
y -^:7*:7a':.:7*<Dl 0. 2 0. 3 0©tH;'3{i-^. ;0»i7> 

i5?(DT*:':7*Sb{^J?r^i^*r'ST-^ >^m^F_UP. ;^7*t;> 
3?<D^'i;>Jftf^^^^-r^^^>M-^F_DN. F_U 
P <!: F_D NO-Si^t^ltHT ^~g:t^lttJlHlSS4 0 O^m^ 
{%^^X-)lt\J. '):y^fj^>^<DT vy^ij^l^Vy^ 

\ juiss^ffi^ri^^o c<Dm2<ommMmt.. f_up 

vv'yuvv'i o<z)Hi:^Q*A:t><hT<SNAND 

IilK2 1 <?:. —^^M^AOOWltV U ^:;7*:7P^ 

■7*2 ocoHi:/:;^A;ti<b-r'i>NANDlplSS2 2 y')v 4o 

:7- 7 D :7- 3 0 <0 m :^ i F _ D N * A i T ^ N A N D 
0882 3 <b. NAND[pISS2 l'-2 3cDm::^^A;'J<t'r 
^NANDIiISS2 4<h. ^flA. NA N D!ilgS2 4(0^ 

:^33{?5:7U *;.y>'n '>:7'2 0C07=-^A:tiiS^D^e«&$ 

[0 0 7 6 ] 7 >'"'7P -^:7'3 0^c^:=tL/r. 3-o<D:7 
y •:^:7':7n^;r:7*(Dl 0. 2 0. 3 OCDffi;^;©-^. :<7'^> 

i^(DT^:^^'«)f^^^I^T'2>T^>7*m^F_UP. 

^<Disr'^>i&{^^Ms-r^^'t7>m-^F_DN. F_u 

Pi F_D NCD— Sfc^i^ai'r'5>— SS(^ffl[il8§4 0 (DttS:;^ 50 
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t)^:^V. j^-;UK<Dttfmi8*^iST'5^3<D^[5| 

SS^mrc^-So CCD^ScDfiSHEg^^. F_UPcb7 
U •:»:7":7n ':r-7*2 0(Dai:^)Q*A:^?<i:'r'5NAND[HlgS 

3 1 — i$:t^WlpI8§4 0<7)ai:^;i:7 y ^:.:7"r^n •;;:7*3 
0(DtH;^*A;'J<!:-r-2>NAND!pISS3 2i. 
xxvzTY 0<5!)tH*<hF_DN*A*iT'S>NANDIelgS 
3 3i. NAND[ilS§3 1-3 3c7:)tBAJ^A:^<hT'£)N 
ANDIP1?S3 4 <t. NAND[plSS3 4<Da:^??5^ 

:7 y vv'v P y*3 0 ^ A;'aiST-D tcflti^^n 
-60 

[0 07 7 ] se^c^o/cy ^tj^^^-i^v^ottf^ccot,^ 

nj^asr^o t?!lx.«^:7 y ':;7*7n ^yi 0. 2 0. 3 
0<Da:t»Q?J^5-r-<"C^S0r*)f). T-.^:7"^t#F_UP 

0. NANDHSSl 4CDtii:;^t3:^Sl <b)^j:0. ^J'Ci-:'^ 

F_CLKr:7 y -^t/^'p^^-t^i olii&Jii ^tti:^-r 

€>o C©<h^:7 y >^'r?P::^7*2 0. 3 0O'r-:$?A;^ 
^DtC^HaOiSti. >'y^:^:/:7P 5^7^2 0. 3 0 

{ii&ilo^ai:^L. 'y^)vv'vxivv'\o. 2 0. 3 0 
<DiEKai:t;ti. "ioo"i^c^o 

[0 07 8 ] V ^) vV'VUv^l 0(3Dffi:^F F 0 1 tm 
il 1 i ^cC o /cligrll. NANDIlSg2 lCDm:^;^^^aOi 
>:cO. NAND[pISS2 4«^S1 ^ta^J-r-So t5^P'>^ 

F_CLK-c:7 y v'vvivv'i Q^\mm 1 ^tB:tiT 
:7 y «>:7':7P^:.:7'l 0. 2 0. ^^(OlLWi^ti 

[0 07 9 ] V ^) vV'VUvV'^ 0CDffl:^FF0 2tm 

mi tt^i-ofd^m^ nand[eI883 i(Dffl:^iiifeao<h 

F_CLKr:7 y yy'yavy'3 0\mmi^\ti:b'r 

:7y -.':7'r'Pu^y 1 0. 2 0. 3 0(D]E^tiit} 

[0 08 0] :7 y ^.y-^p-^^'S 0<DtH;^FFO 3f)m 
mi tt;:'^tcm^. NANDM^l KDtHMtmmi t 

fj:^. NANDMmi4ktmmo^mtfr^o ^n^:,^ 
F_CLK-c:7 y v':fynvy'l 0\mmo^mtir 
:7 y :7-7 P :7' 1 0 . 2 0. 3 0(OTEM\!iti 

[ 0 0 8 1 ] 7 y >''7 P :7* 1 0 (D^ti F F 0 1 

mo tu-ofcmm. NANDI18S-2 1 (DaMtmmi t 

NANDIiIgS2 4«iftaOi§rffi;t;-r^o ^ti :;^ 

F_CLKr:7 y y :7':7P';.y2 Ot3:i&J10 ^tH;':?"r 
:7y 5;:7*>'P^;:7*l 0. 2 0. 3 0C0iEKa;^ 

[0 08 2] yV:^ -Zfyxxvy'^ 0(O(±i^jF F 0 2tm 
mo <trj:^fcm^^ NANBM^S KDm^JitW^mi t 

NANBmmsAummo^mtir^. ^uv^ 

F_CLKx?7 y V rfyxivy'Z 0«^ffi0*m:t»-r 

€>o :7 y P 7* 1 0 . 2 0. 3 0 cDIESm:^ 
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[0 0 8 3 ] fi#F_DN*5i&Sl (F_UP:;??^ifea 

[0 0 8 4] :7 U ':^y':7n^:7'3 OcDttJ^^FFO 3;05^ 
mi ttji^fcmM. NAND|nlS§2 3CDtH;^lif&iiO <b 10 
i^jrO. NAND[iI8S2 4l3:^ai ^tajt^r-So ^tJy^ 
F_C L y 5; y'y a 7'2 0 JJMS 1 ?rttl:t?*r 

v^) vv^yxivv'iQ. 2 0. 3 0 cdieIkW::^ 

[0 0 8 5 ] -7 y y":7 n :7*2 0 0^;^) F F 0 2 

NANDiggSl 3CDai:tlt^^aO <i: 
J^cCO. NANDlElKl 4«ffeai ^rtHi^fjT^o ^ci^;^' 

F_c L Kr':7 y p 1 0 1 ^tti;^;"r 

-So :7 1; n 7* 1 0 . 2 0. 30 (Ol^W^ 

"rLL"i3^j:^o 20 
[0 0 8 6] V^} vV'yn yy'l OCDttlJ^jF FO Iti^^ 
mi tni-r^fd^^. NANDHiSS 3<DtH^;^3:MSl <!: 
tzn. NANDIHISS3 4^iffeJ10^tH:^-r^o ^^ j^ 

F_CLK'r':7 >; -^:7':7P-y >'*3 otiiiao€:a:^T 

-^o -jy^ytivy'io. 2 0. 3 o (DiE$i(±J::^ 

100". "ooo"iJi^T'5>o 

[0 0 8 7] ft^F_DN<bfi^F_UPCDffi7&^'-g:T 
^<h^. XNOR (exclusive NOR) [oISS J: 0 SC 
«^m0g§4 0Oai;b:^^ifeSl <b:^j:J9. NANDiaSSl 30 
2. 2 2. 3 2^/^br. :7»; •:/S^':7U':.:7'l 0. 2 

0. 3 0<DlE^mi3^'=f'Q(omf)^. y V y':fyav:fi 

0. 2 0. 3 OCDf^-^A:^ffiT-D^C^n^n^§ilS 
n. dl^a ^F_CLK(DiL^±*5 0-C. ::?U^v:7*r7n 
:;:7-1 0. 2 0. 3 0\ty'-'^Xt}i^l^D(Dm^^'^y 

y'Jktii:b'r^fci^. y^}vy'yvivy'\^^ 20. 3 0 

[ 0 0 8 8 ] ^aiO/c^fc^^C. S6^C7j^U/cy>iJ/:^»i? 
>^<D3fcr':y (FFOl. FF02, FF03) 

>'N*^>"010". "101"t^??aEL3^cCC^o ^'-/X^^J: ^:). i® 40 
^f^^C[)>'^'^$^>"010". "1O1":;05^D/^l18-&. CCD/^•jz> 

[0089];j^tC. ^lCDSlSi1-«S[?»SC>'y^i5?^^IeI 

SSI 5 occoi^ri$iffltci5i0^*r^o -mm^w^mLnyy 

^>(D3 f hfi#"010"^. "OOO-'tC^ftU. 
^><D3 \iv hfi#"101"^"13JL"^^^-r^ (S4# 

M) o 

[OO9O]07(a)«. oy^'^Wi^StJJy ^ 50 
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mi (a) ^#M-r-6<b. C(7)SiS?f^V^lpl 
SS 5 0 ^7 y :7-:7 p :7- 1 0 (DIEI£m:^^^T-Q<^fi 

I NV l-eJSKb/di-^FFOlIi. :7 U 
-^:7'>'P*:^:/2 0<DiEKm:^?«^QC!)ft-^FF02i. y^) 

V y'y uvy'3^ (DiElEttJ;'7ffi^Q©M-^^ -Y >>'^'- ^ 

I N V 3 "CJSK U/df #FF03I<!: ^Kti i U . C n 67&5 

•r-<t:asi<7)i^. i^0^m:tl*r^NAND(pI5§5 
li. 7 U •:/y':7P:5.:7*l OcDS^tli;t;^^QB(D<t-^ 

I NV2-Cjg:tKb:?t«-^FF01Bli. 
:7'>'P':;:7'2 OCDR^tBt;5^^QBCDft#FF02B<h. y 
U ^-7 P 5. 7*3 0 (DWMX&'h^^Q. BCDM-^^ A 

- ^ I N V 4 r-sfs L/dt^FF03Bii >&A;^ <b u . c n 

63&5-r^rt&ffilC[)<i:#. ^ao?rm:tJ-r'5NAND[il 
SS5 2<b. 7 V ^:;:7'7P^:; >^2 0<DtB:tJfi^<tNAND 
HSS 5 2 <Otti;tlii#^ A;b cb T ^ N A N D [pl5S 5 3 i . 
NANDBSSS 3(DtH:^?M-^<tNAND@SS5 2©^;^? 
ft^<b^A;tfiU. {t'^FF02DC^m;^T^NAND[ElSS 
5 4i*«A-Cl,^-5>o 

[0 09 1 ] ^xtc. ccDSi^rsi^[His§5 0 cDttmco 

C^rSiHJ-r-2>. :7 U Pu^>''l 0. 2 0. 3 0CDIE 

KtB;«^Q0 3e^:. hM-^3&5^ "010"CDi#. NAN 
DIilSg5 U3:f&Ji0^ta;^jb. N AN DlelSSS 3 ^ii&M 
l^HiJtJL/. NAND[pI8§5 2©ffl^?*C^-S^mi^j5 
Isb/c^MO^^. NANDIeISSS 43&^6. FFOZDCibr 
ffi;b$n-2>o 7 y ^>7':7P 1 0. 2 0. 3 0(DIE^ 
tB;^ffii^Q<Z)3 t^^:. hft#;&s^ "101"© <b^. NAND 
m^'o2.(Dm^\mmQ^ . NAND|pISS5 4:0^ 

[0 09 2] ^i^ifev^lil885 0 ^«^/cit^. S6 CC 
^L/cU >:J^:^7'i7>^^C:teC^r. NAND[pIS§13. N 
AND|plSS2 2. NAND|pIiS3 l(cA:;t;$n^M-^ 

FF02CD{^t)DiC. i®^51-«fe?^[p]S§5 0c7:)tB:^M^FF 

[0 09 3] ja^i1-^}^lilSS5 0^«^/cc<hr'. y> 

t. -O^-^U-d^lSO^cic-SfitBiSMttf-^?:. » 

m^^ii^ctf)^v^^^ — ^7. s^i!a^[pis§5 o^=a 

fflb:^j:l^ig^. ffiS^^(D^^•!$^>3&57=P- FIbIKI 6 0 6c 
^<D^^A:tJ$n^CiCC^cCO. rP- FiaSgl 6 0(D 

^. S7 (b) *#fis-r-s>t. yyif^mmi, 
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7 (a) (D')>^t;^y^(oy V'yy'yu^y'i 0. 2 

0. 3 0(Z)fcH:^fi-#FF01I. FF02B. FF03I^ A;^ i ^ 
NANDIbISSS 5<h. FFOU. FF02*A:;':<i:-r^NAN 
DIiI3S5 6<t. FFOIB, FF02. FFOSI^A:^^-?'^ N A N 
DlpI5S5 7i. NANDIHIgS5 5. NAND[ilS§56. 
R(>'N A N DdlSSS 7 <Dtiit}^X:;t}t LXt}m'^(D^m 
mmm^J BTFLGiUra:;b"r^NAND[iISS5 8 10 

[0 09 5 } coyy ^^mmm(DW}i'^(fCr>UXmmT 
:7 y ^> :7*:7 P 1 0 , 2 0. 3 0 (DIEea::fjQtc 

OC^r^'5<b. "00O'\ "011'\ "110"CD<5:#. -^n-^tl 
NANDIp1S§5 5, 5 6. 5 7 (Dlti tJ-^mWO trjiK^ ^ 

J B TF L GCOmittmm l ttj:^. y V y y'y Uyy'l 
0, 2 0. 3 0<DiEI5Ul:^jQ3j)^. "ioo'\ "iii'\ "ooi" 

[oo96]s8ti/S7 (a) ^cmi^tcm^mmM 20 

S85 0<DUl::^?M^FF02DCi. V >i55^;^'i;>tJ? 1 0 0?:« 
fSrr^yV vy'yuv^l 0. 3 ocDjEiSUiit^Qi. S 

fem;^? Q B ^-e n-en >'^'- ^ -cjss u /cfi-^ ffoi 

L FFOlBI. FF03I, FF03BI*A:^J if -S-T KSffi 
1 CO 1 6 0 ) <Dmf^^mTm'V$>:h. m 8 

t^, FF02DCJ&A:^?<bT6NAND3. NAND4<DA:tf 
07 (a) JC^Tcfc^tc. ';>i5?^:^7':;>t^^^«fRT^:7 

[009 7 } SO=AND (FFOlBI, FF02CX:) 
S1=AND (FF02DC, FF03BI) 
S2 = AND (FF03BI. FFOU) 
S3=AhD (FFOU. Site (FF02DC) ) 
\ S4=AND(Sfe (FF02DC) . FF03I) 

S5=AhD{FF03L FFOLBl) 

[009 3] m9\t. mi<D'^>'^-yi<iy-^mWM^ AO 
l2 0<DMf&<D—Mi7jk'rm'C&^o Jfefc. S1CD^> 
^-7i<\y-^l 3 0 35)^5 6SiJ^C!)^>t5?-?fflx-t>J:0^j: 
-r^^-ji^U-^^lHlKl 2 OtS. $ijWi-^C 

(rt^i:t*iJMt#) ^L/ree-;. b<oiM-^^'^>^-^ 

[y-^ 1 3 O^C^J&T-SfeOi-r^o 
[0 09 9 } 09^#M*r'Si. CCD-i^^-^-U-^ 

mmms 1 2 o sijisiM-^^ieiss 1 2 0 1 dm 

y :7*>^ n 1 2 1 0 1 2 1 5 <b. BMy V > 
•7D ^''l 2 1 0~ 1 2 1 b(fCy^]tOXm^^tlX*S 
0 . SDM-:? V vy'yuvzfl 2 1 0 l 2 15 (Df- 50 
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mm^mmi 20 2--1 zoi^m^xi^^. 3^^. 

I29^c:felir. S:$:-fe;b?:3^j:-rN0R[i]SS 1 2 2 1 iN 

ORiHlSSi 2 2 icDa;t?iS^A:^7ffi>&^e^^3nri^6H^ 

>^^*-^ 1 2 2 2ctO?'cC^i&Jl|pISSii. ORiaSSiOT 

[0 1 0 0 } &:7y v:7":7ti*:;:7*l 2 1 0. 12 11. 
1212. 1213. 1214. I 2 I b(Dmt}1^'f-Q 
{i^>3f-xi<U-^ 1 3 0 (6SiJ^(D-f>i>-7j<U- 
^) ©[^5>J:k^*lJfflI-r^6*(O*lJ®ft-^C0-C 5<hL' 

r(±j:^gn. i 3 occ^i. $ij®fi-^c 

-^SUSifi^CB 0'-CB5;^)5. g| 1 <D$fJiJPfi-^C <h-e<o 

[ 0 1 0 1 } mmm'^^^^m i 2 o u^. m^tm^ 
mi 10^^ fbcomsmmmm-^x^ s __u p 01 

OUP) . S_DN (HKDDN) . y^^^jScM^l 

U/cft-^ J BTFLG. SC/. M#C0<hft#C5<i:«r 

Right (;6) . Left (:&) . Hold («^) 
^ffll^-r^o M#C5 75«"0". m^COt^"l"(Dt^. 

iRB^^Lrii-S/cd?). $iJISiIit^C<D^CC*5t.>r. 'i^ 

1201-C^i. y'y^fm^^BTYl.GOim^mmi t 

mmox\x. T^zfm-^ (s_up) dcydat^^^i^y h 
y^i^^^m^^^^mm^'^y-^x:^^^). ^o>m-^ (s_ 

DN) ^oiiT^i. l5l«<i:Sn-5o 
[0102} $lJffliSii[5lSS 1 2 0 2 - 1 2 0 7 ^S. 

ff#i^iHiss 12 0 1 3&^6tti:tf^n^$ijiaim#R i & h 
t. Left. Hoi d^xt)v. ^ fDitc^mm^mm 

[0 10 3} $IJ®^I1IeIK 1202-12071^. 60 
OKfi^^ 11-16 <b— oCDA:^lSg^*WL. ^CD« 

^^^i^rn^iHi— <t^n. mtfA:^i^^i 1. 12. 
A:^^-?'i3. 14. A^>ffiT*i5. le^c^n^nA 

;^J?&sSi^Sn/c3o02A:;f:?NAND[iI?8<h. 30CD2 

A:^NANDiHlKcoai:^^A;bcb i^^M^WiM^'T^o 1 

tcjgi^^ n-ci^ €> 3 A:^N A N D [sI8g*<l;^rlf ^2 n 

[0104] igg|SCD$lJi9IISIl!S 1 2 0 2 $IJiaifi# 
Left. Hold. Right ^Kti^ I 1 . I 

3, I stc-en-enAs^o. >Ptjt;-r-5fcU;'3ff#c 0 i. 
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[0105] $i»J11eISS 1 2 0 3 SUS^ff-^L e f 
t. Hold. Ri gh t^A;(J^I K 13. 15 

^) c 1 mtjm^c 1 (icmm-r^mtim'^cz. c 

0*. Xt}^l4. 12. I 6:?&^6A::^U. tH;^^^ 

[0 10 6] MfflI^S|pIS§ 1204. 1205. 120 10 
6 mmm-^L eft. Hold. Right ^Atf 

1. 13. I bifCAtiO. ^n^n. ai:t?ff-^c 

2tc2t^cmmr^mtim^c3. ci. tti:;^;fi'^c 3 

<bC3tC^gT-5>fi#C2. C4. m*Fft#C4iC4 

cci^sr^i±i:^ff#c 3. C5^. A;^iS^i4. i 

2. I 6>^:»e>A:^jix. ffi:^ffi-?-ou3:. ^n^n. stis 

T'SDM:? i; :.yr'n 2.:/l 2 1 2. 12 13. 121 

[0107] m^(Dmmmmmm 1 2 0 7 mmm-^ 

Left. Hold. Right ^A:^S^ I 1 > I 20 

3. I 5 0CA:^JL/. >C*j£T-5>m:^jfi^C5 <!:. C 5CD— 

2;t)^m®a{£[VDD^cHSSnr:foO. 
1 S^jS-r-SDM:? y -^y^D ')^:/l 2 1 5<Df= 

-^x:^^i^D^cmm^tix\.^^. 

[0108] mt}Mnc 0 tJ. y U P :7* 1 2 1 

KOtiatftfi^fiC. NORIeIKI 22 1 ^^>>'^'-^ 1 
2 2 2:?^>6J^d:^0R[plSStCA:fj$n. >r>>'^'-^122 
2:*:»6a:^jff^C 1 ibm:fi^ti^o 
[0109] mtiM-^c 1 {t. y V V y'y uyy'i2\ 30 

2(Dm)tti>^. NORlHllBl 22 3<^:-^>>'^'-:$^ 1 
2 2 4:!(>^63fe^ORlElK^CA:^$n. ^>J^-'^122 

Aij^h&itimnc2tmti^n^. 

[0110] WitiM^C 2 tt. U :/:7 a 1 2 1 
3cDl±J:;^j<hi^>^C. NORlelK 1 2 2 5 ^^^>^^'-^ 1 
2 2 63!^>6^:C'2>OR[lK^A:^;^tl. -^^J^-^ 122 

[0111] Witim^c 3 {t. y vy'yu^:;-:fi2i 

4(Dm:^<h<i:4>^. NORHSSl 2 2 7<h^>>''<-^ 1 

2 2 8;^>^^J^j:^OR[pl3g^A:^$n. -Y>>'>'-^ 1 2 2 40 

8 e> ffi ft # c 4 ffl:^? s n s o 

[0112] W;^ft^C 4 ti. :7 »; r^'r' P 1 2 1 
5<D(±l:;^;i<h^itc. NORIeIK 1 2 2 9 i ^ >>'^*-^ 1 
2 3 O^^e^jr-SORiaSSKlAlt^Sn. ^>>'^*-^57 1 2 3 

0 e> a fi-^ c 5 7t>5 m ^ n ^ o 

[0113] '/>:$?-3i<U-^ 1 3 OCDF^giJ-tb^nJg^S 
•^5 6fcf--; h$IJWf-^C0-C5ii"l "il^<t"0"iii^ 
tDffl^'^^ii' J: 0 J^cC «3 . :7 'J :7":7 p :7* 1 2 1 0 1 

2 1 5cD->:7 hut?;^tS?-c^sn'So 

[0 114] 09(DlilKOS*t(jmiv Tvy'm^. ^ 50 
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»i?>fi'^^Jt^Dr. $lJMt#C0'-C5tcte^:fS"0" 
[0115] $lJMf -^C 0 -C 5 (F^^tbSUWt^) 

(om^n^tyy V^^i:^m^K,1]]\^. "1 "^aB:^-r^s^ 

uw-^. "1"^. K^^'ffjL Steele? 

(Dt^. COft-^C OCDfii^i. 0R|p]5§ ( 1 2 2- 1 . 1 

2 2 2) */M.rtB:tjft-^cik:effiSn. $6tcOR 

lHlS§(1 2 2 3. 1 2 24) */M.rffi:^M-^C2tce 
JK^n. lel^i^CLr. ORIsliS ( 1 225. 1 2 2 
6) . OR[pISS (1227. 1228). ORIelSS (1 

2 2 9. 1 2 3 0) ^/M^r. ffi:^ft^C3. C4. C 

5^cf^$n^. tf^t^^mjm.^^. m^coi^mmi 

T^^i^^i. M^Cl. C2. C3. C4. C5fc^ 
ill r&-5C<h^«iEUrCi€>o 

[0 116] mraiL/tJ:^«:. ^tg^J^p-^ ^J^o^p^f ^ 

[0 1 1 7 ] 0 1 o^j. '^^m<o—mMm^c^ii ^ ^ :y 

t5?-:tru-3?$iJffliliIKl 2 0 (SI. 09^#B§) 

"OOO0O0"CDt^<S'C. ^P':y^-feUi7d7l70(Z) 

^?P->^i7St(DiltR:^nf:bn. ^ly^—^sXy-^umm^ 
12 0rji. T':':7*{t-^(7>A:^^Ccfc:0. SiJfflim-^C^2E 
:frk:^':7 h^n ("i "j&s^Etcejg) . •'oooooi"<hJ^c^o 

i^TlHl^itCbr. H^>^-4<U-^$lJ12P[nI5Sl 2 OCCT 
^;'::?*m-^3&^A:tlSn > ^-;j<U-^$lJiS|p|^ 1 
2 03&ie)ai*l3n'5)$(ia3fi#C 0-^0 5^3:. "Oixui"?!?^ 

K 1 2 0 tcT V .r/*ft-%;&5A:^^ - 

jJ<U-^$fJtaiI15§l 2 0Cr)|^^J:t:^5^(7)TKXti±KS 
J'^ib'^. t57P-y ^-feU^a? 1 7 01?CD^P ^>Pf(DW# 

[0 118] c<Dit^. ^^^e>n/cu>e;?-c. S6 

^C. ^ > ^ ^fiiaiilSS 1 2 0 OCT :7"®-^;0iA 

ti^tifcm^. >a?-?j<u-3ftiiia][pissi 2 oTji. 

$tJia)ft-^C0'-C5^. "rLmi":(^:>6. "0 11111 " "001 
m". "OOOOQl". "000000" i^ffc$#-E>e "Ttt^D^ 

»ft#CCC:fet:f€>"0"<h"l "<7)i^W*^c>>-7 

-So C©i*C[)r?^^J BTF LG(Dffl«. r -Jy'\t^ 

x-m^y V Ofcm^<Dy ^^J BT FLGCDBCDltmB 

fci^r. ffi:ti-rsS«Mf^c?&^fflgP"oooooo"Cc*0. S 
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CO 1 1 9] 01 o^mmbxmMLfct^y h*r^©^ 

■^^felsIKl 2 0 1 . ©J®^S[il-SSl 2 0 2-1 20 7 
(09#ffS) rtfoTl^^c T^tD-^. :7^^'JBTF 

LGOfiiCCiO. T':^^*{t^ (S_UP) i^C^^fi-^ 
(S_DN) {CJ:-^, hUt;?^^^ (12 1 0-1 2 

1 5 ) (O'^y hyj\^ {^i^y h . ':^iyy h ) tiiMi>^d: 

T^:/:7*ft'^ (S_UP) i :^ 10 
•J?>M-^ (S_DN) tcS-:J|f. e^:7 h UiP;:^:^?©^^:? 

[P1SS12 0U3:. T*:^::''ff'^ (S_UP) t^OlyiM^ 

(s_DN) f)^th^mmi'c$>?>m^(tat. mmm 

(Hold) ^mmi tr^. 

[0 12 0] >f >^5?-^^•^-^®J^BI|pis§l 2 oj&s^-r 

E N D F L G . mWm^C ^ J^gp ( p^^ttOT 

• 3^^>fi-^w»iH]^ 1 4 o^c. mt}^^^-yMMn 20 

^tjoy^ioo^ryy\ ^^lym^^^ti^r^o 

[0121] -r>:$?-7i<U-^$lj®lBl8Sl 2 OCCfcC^ 

NORlpIKl 2 3 1 <b-Y>>^>*-i5? 1 2 3 25&:»6;^d:^ 

oRHgs«, m:^M-^coi. ai:^jm-^c5 (siS) <b 

«rA:triU. '75t5:^ENDFLG*ai:^UTl^€>o W:^ 
m-^CO (STiib'-^ h) 7!>^fiJll ("1") (Ot^^ y 
^^ENDFLG&i^ill <b3&.D. $/cai:t?m-^C 5 
(^_bfi[t'-^ h) :?&5^IiO ("0") CD<t^. yy^E^ 30 

DFLG«i&ill <b?:iSo rrj:t:>i=>^ mt)m^coi)m 
SlcDi*. ffl:^«#C0'-C5t3:cirnt>i6air* 

$/c. tti:^^ fi-^ 0 5 :i;;^'^iio CD i^sowfi-^ GI- 
GS m>-rnfef&iiOT^>«3. i^rtKDm^h. 
-^u-^ 1 3 0 (D^mt(Dm^m(D^ (Tmx^t± 

[0122] m^ktms^^TiLfc^^ ^>^m^^mo 

fB:^;cKOi. a<02<bL'T. ^ffl^n ^cd5 ^>r4- 40 
(CKa CKi) {QYCfiO-nti^m^i^mA^XK.^:^) tf^MVi^ 
nr*50 (JBTFLGti^O). orJliT. i^Uv 

^(O'gm^c^y). ^u v^M (CK2. cki) ^^miR^titc 

m^. Q(D2<oyyi)mmm/oX^K>. jbtflg«^ 
mi t^ti^o 

[0123] MKO-O-^-^U-^ 130k:. Kbm 
^INK IN2 (01 3#M) <t0rA*3n^^n 

v^im (CK2. CK3) (D^-^. %(iC^^±,ti^:hm^ (0< 

2) *A:^<i:'r5 h'7>$;^>;^ (m«0i ^oxtim 

mm ^y- hA:^<tT^ b^>e:^x^MN2 2-m so 
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N2 6#M) CcgMSn^micD:^-/ (m«s 

1 3 0r>h'^>t>X^MN2 1-MN2 5#ffS) tC«*&5 
tl^$yfflft#G 0— C 5:^^. "000000":^^ 6 "000001". "0 
OOOrL". "000111". —"lllliL"<!:^C Jj<U 
--^13 0 (DHi*lft-^<0a52B#rHlt3:. 

T (n) =CV/ (N • 1 ) - (n/N) T + T 
=T (N) + (N-n) /N • T -(4) 

T (6) +T. 
T (6) + (5/6) T. 
T (6) + (4/6) T. 
T (6) + (3/6) T. 
T (6) 4- (2/6) T. 
T (6) + (1/6) T. 
T (6) 

[0 1 2 4 ] ^JMt^C0-C5;«yS. "ryU3X'<Dt^^ 

E N D F L Gj^^^^ii 1 i ^n. mm^mi^ 1 1 o >^?^6 

FIhIKI 6 O'Cf^'n— K^n. D ^-feU^^ 1 

(CK2. CKI) 3&5jlJRttJ;^Sn^o 

[0125] CCDiS^. H'V^-^t^U-^ 1 4 OCCA:^ 

5n-£> 2 ocDft-^co ^ ^^Jclzi-fei^^^-s A;tyM^:0^^# 

:b»9 (01 3(DA:^ff^I N2iUTA;t?$n^t^n^:' 
^CKi) . CCDft^^AJai-r^ h^>>>X^ (H 1 3 
CDA:t;M-^ I N2?:y- hA:tjchT'5 h^>i^>^afMN 

2 8-MN3 2#M) ^CSMSn^^2 CDX 

m 1 3CD h'5'>s;^X^MN2 7-MN3 1 #M) ti. 

[0 126]&:fe^>. 7vy'm^'^U:y^-yi<\y-^m 

mmmi 2 0K:A:^7$tis<b. i^^jttsospfi^co-c 

51^. "orLm"i. "0 "<b" 1 "co^^^^S6ci^:7 h ^ 

^(Dtaam-^-c^ -ssjj^m^c b 0 - c b 5 «"ioo 

ooo"i^n. ^^rj:^ry':rm^<DXt}ic^r)^ i^^tt 

*tJWt#co— c 5 "001111. — "ooooor'<h3^«5 . c 
BJi"iioooo". — "iiiiio"<b^cC9. >r>^-#u— a?i 

T (6) +T. 
T (6) + (5/6) T. 
T (6) + (4/6) T. 
T (6) + (3/6) T. 
T (6) + (2/6) T. 
T (6) + (1/6) T. 
T (6) 

[0127] m9(^c^ir^iy^-7r^u-^mmMmi 2 
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^^i^X. NORHSSl 2 2 9 <bH'>>'N'-:$? 1 2 3 00 

[0128] :&iyy hm. ccDai:t)«#c 5 I 2 

(fcx:h'r^mwmmmmi 2 0 8o:>m:t}{tmmi ttj: 

0 . :7 y p :7" 1 2 1 4 o-r- ^A:^?S-^DOcgt 10 

ORiaSSl 2 2 7 <hW'>A-^ 1 2 8 0 ODilJiB^ram. 

[0 1 2 9 ] 2E5^:^ hB#, COffi:/:im#C4«:^^I 2 
A:^-r -B^ijaiifeillpISg 1 2 0 5 cDttl:^?&3:mJl 1 <!: tj: 

ORIslSS 1 2 2 5 <h >^^'- 1 2 2 6 CD®iiB$Hf^. 

[0130] l^^^y h C(Dtti:;^?{i-^c 3 1 2 20 

^cxt>^ ^mmm^mm 1 2 0 4(Da;^j«^a 1 <b3& 

0. y')-jy'yuvy'\2\2(0'f-'^Kti^'^D^c^ 

ORIiISS 1 2 2 3 i 1 2 2 4 (DSJiNFfB?^. 

[0131] i^i^y Y ccDta^jm-^c 2 ^^t- i 2 

liCXtiT ^fm^mmi'^ 1203 cDtH;^t3:f&S 1 cbJ^cT 
0 . U r?'-;? n 1 2 1 1 0:)^- ^A:t^S^D^^ 

J&sn. ^uv i^s^o\.K\L'^±M^^^\^r:. no 

R|pIS§ 1 2 2 1 <t -1^ >>'^'- ^ 1 2 2 2 ©SlMB^PHlf^. ffi 30 

[0132] l^lyy vn. CCDtB;bM-^C 1 ^4ST- 1 2 
CcA:^JT^fWfiSJllll8Sl 2 0 2<DmMt.mm \ ttj: 
0. :7U >:;r?*>'P*>:7'l 2 1 0(Df^'-^A:t?iS^D^#t 

W:^{f-^c I'-c 5ti-r-<ri&Jii <h3^cC'E>o 

[0133] mtim-^c 0 5 :^^-r-<r i <ois^ 

k:*5(,ir . SIJSPM-^R i ^ h t lO^I&S 1 (Dt ^ (:Gtyy 

h) . *iJiajf&aiPi5S 1 2 0 2<DmMtmmo trj:K). y 40 

y «^>'':7a':;:7'i 2 1 0Or-a?A:ti^D^et*&3 
[0134] :^uy ("O'V-l-CD^^i^&i^r^S^:? h 

mmi'&i2 0 3<omMtmmotu^. y^vy'yuv 

:/l2l iOf^-^A;^iS^DCc#tJ^$n. ^P':ri>S 

„CLK<7)S:-fe±;&5 0^SC:fr, NORHSS 1 2 2 1 <t 

>f >>'^*-3^ 1 2 2 2 (DiiMBsrafa. aiztFfi^c 1 \mm 
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[0135] :6iyy h8#. CCD(±l:^|ft-^C 1 ?r^^ I 6 

ccA;^-r^$ijfPffeffiii]Ki 2 0 4(Dmtj^tmmo ttj: 

0 . y n 1 2 1 2 (Of"- 3?A:^iffiT-DCc^ 

ORIISS 1 2 2 3 i 1 2 2 4CD3lMB#ram. 

Ul:t;m^c 2 tii&il o i & ^» 

[0136] h CCDtiitim^C 2 ^t^l- 1 6 

licxfit ^mmmmm^ i 2 0 5cr)a;bti^so ttj: 

9. y ^:r:7':7a^:;:/i 2 1 3(Df'-^A:^?ffi^Dk:« 
ORHSSl 2 2 Si-O^'-^'-iS? 12 2 ^(Omwmfim. 

mMt^ c 3 f&ji otu^. 

[0137] :^i^y Vn. COmtiit^C 3 I 6 

^cA:^'rSMiS!&aiDlSSl 2 0 6cDai:^;^Jf&ffiO <bfj: 
y ':/:7*:7a^:.:7*i 2 1 4CDf^-^A:^?SB^Dic^ 

OR[pIR§ 1 2 2 7 i W'>>'N'-^ 1 2 2 8<DilSB#raa. 

[0138] :^zyy V^. C(D\!Atim^C 4 «riS^ I 6 

^cxti~rmmmm^ 1207 <Di±i:^iii&ao tta 

:7y >^>rn^:.>^-i 2 1 5(D7='-^A:^;«T-DK:fli 

ORHSSl 2 2 ^t^lyj^-^ 1 2 3 OOffiJgB^Hf^, 

tH;bm^C5«iiMi0 <i:^j:^. 

[0139] y y y P :7* 1 2 1 0 1 2 1 5 Offl 

3^cA:^i-r^iHiKi 202-1 20 i\t. uwm 

mio \ dtf^mmKOt^^ 7 y 2/:7'7P :7'1 2 1 0 

--12 1 bcomii^'^n^timtirho 

[0 140] 01 u^. tmmtx^x. :^^>^^^J> 

"000". 
"001". 
"010". 

"Oil". 
"100". 

"lor'i. :^»5> hr ^^-iZ/^rD^B^. 2 e h gl^fC 

-(:XMW.<Dfc^(fC^ f^rj- KlilSS i 6 5 cDttij^so-- 

S5^. ^ t^'^^-iiissi 8 or y ^-Y ^>^Lr. ^P!i;:27 
•fe w i> ^ 1 7 0 (ciiiRft-^i 5o 

[0141] CtKrCMLX. *^Ba^C:feC^r. 7^3- 

ibISS 1 6 0 (tcx:h^ti^e\^ y h(Dm^(o^itmait. 

[0142] S}^^^V:^y:^7•?>^ 105(D3tf*:^htH 
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(09#HS) (Dy^Jvy'-yuvz^iz i i 2 i 5tc 

^^^^^y ^S_CLKt. V>^'tj^>^ I 0 0 

(0 6) (Dy V yy'yuyy'^cmi^T^^oy^F_c 

[ 0 1 4 4 ] a 1 5 ^^BJOC^S ^ftlJiSUlK 

ina^gi 2 0 jo^e>H'>^-?j<u-^ 1 3 0 

-c B n - u^. [^^twmm^c 0 n - 1 <omm 

m^^$>^ C0--Cn-1. CBO--CBn- 20 

^-)&^^cr)A:^m#I N2^-f >/>*-t^ I NV 1 0 2'CjS: 
e L /eft ^ y - h itjl A:^ T€)nMcDP^i'^ol/ 
MOS h^>s;^X^MP 1 0, -MPlOn P^i' 
;^;HVIO S h^>$>:^^MP 1 0 » —MP 1 On OKU 

CBO-'CBn-l ^-etl-eny-htcA:^^. KU-T 
>:0^P^gi5y-F ( rit3gy_frj ti^i.^"?) Nl 0 1^ 30 
SM$nTt^€>nffl<Z)P^-v-^;UMOS h^>>^X3?M 
P 1 1 , —MP 1 1 n <b. FN 1 0 HC FUH' 

>:*5dtaccSM3n, rt^J'tbSOMt-^ (tB?fm#) CB 

0- CB n - 1 *-€-n-eny- FCcAltJ-r-^nfflOON^ 

1- ;^;l/MOS F^>^:;^X^MN 1 1 , -MN 1 1 „ 
N^^:^)lMOS hyyt^:^^MN 1 1 , -MN 1 1 „ 

ov-:^cc Fu-Y>5&^^n-enS)K$n. ^>^-^u 

1 <DA:K}^^tf^^<DXttm-^ I N 1 
3? I NV 1 0 1 -CSRl/ytfi^^ry- hCC^il^A* 

v-x:?:)MS{4iiijmagv s s ^cifciiccg^^^nrc^^ 40 

nfflcDN^i'^^l/MOS h'7>t?xa?MN 1 Oi — MN 

1 Oo ^ii^rii^o 

i^ly^^-dt I NV 1 0 1 rSlsb/cM-^^y-- h(rC^ 

2 0, -MP 2 On P^1';^;L'MOS h^>S^X^ 
MP20, -MP2 0„ O FU>f >Ccy-X:*5gj^$ 

rt»J:bStJ®m#C B-C n - 1 ^^fl^ti^- V ^ 
A:^U. FU^>:05rtgpy- F ( rifcffiy^ Fj <b*>l^ 50 
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^) N 1 0 1 iCgMSnr C^-2>n^@(DP^i'^Jl/MOS 
h-7>s:?X^MP2 1 , —MP 2 K P^gg^- FN 

10 1k: F >^5*tiiccgj^$n. i^^tbSUWi^C 
0-C n - 1 ^^ti^tiy- h icXtf-r ^nMON^^ 
;^;^MOS F'^>i/;^i^MN2 l , -MN2 K N 
^^^JlUOS F^>t^X^MN2 1 1 — MN2 1 „ <D 

^-r>>'^'-d^ I NV 1 0 2 rSlKL/cft-#>&<!r- hiCft 

ri^^n{Ba)N5^i'^v;UMOS h^>5:^;^^MN2 0 i 
-MN2 0„ 4«x.ri^€>„ *tay-FNl 0 1 

kt. ^<vy 7BUF I 0 l<DAM^(^mm^ti. ^^yy 

tbuf 1 0 I (omtjm^tmt^^'T^y cm^cmm^ ti. 

[0146] BUF 1 0 KD^Jj^ (Lfcf)^^ 

r^my- fn i o i ) ti^HLmmmv s smi^at. m 
mtx-i v^commmtf^hUhmm. • ^^c i o 

3tcml//ccl:^oc. N^i-^oUMOS h^>5;^;^^<fc«3 

IK MN12iCAP12. MN13<?:CAP13. 
MN 1 4<bCAP 1 4. MNl SiCAP 1 5) J&WJ 

1 1 -MN 1 5<Dy- h^cmm'^n^mmmmm^(om 

Sffi^r. N^i'^^bMOS F^>i^:^:^MN 1 1— M 

Ni57&5:t>. ^>^$n. F^gpy- FN3 uu^jjn-r^ 

[0147] 'A^cmi 5CC^U/c^>3?-^U~^CDS}i 

mcoi^riftsj-r^o >f>d?-3j<u-d?k:A:^^n-&2 

ocdAj^M-^ I N K \ ^\iV^)\yipP>]^o 

wU-^;l/tc®^-r^i#. N^r^ol/MOS h^>e:^X 

Jc. iF^B^cDgR^r. A:^{t^ I N 2 ;&^A:^ft-^ I N IJ: 

^tf^. A^fi-^ I N 1 <o-n-h^%^cm^'ir^m^^. mm 

U/ci:^^. F^:«^J:b$lJMt-^C0-Cn- K CBO — 

c b n - 1 (owm^KtimfL^tm^mm^cnv^rho 

[0 14 8] ^^IWY&m^C O-Cn-lO^-^Hi 
gh U^;l/0cS:S3tlTl>'5M-^<D^* (n-K) <1 

(K^n) <b-r^i. F^^irb^iJfflJM^ (tBffl«-^) CB 
0 — CBn- l(^^^K<i;Om i g h 3n'2>o 

F ^^^iwmm'^c 0 - c n - 1 ta^mm^^ n€> n 

^ICDN^i-^^UMOS h^>s;^X^MN2 1 , — 2 1 „ 
CD^-fe. (n-K) ^ICDMOS V yZyi>:^^<0^'- Vt^ 
High iy-OVt^ti^o ^tc'f-Vhc^^ttUmm^ 
CB 0-CBn - 1 timWi^tl^nm(Ol^^^^-)\^MO 
S h'5>i;^Xd?MN 1 1 , — 1 1 „ (D^i^K^iCDMOS 
h^>>^>^^(Dy- hJ&^H i firh U'^;U<!:$n^o A:^ 



41 

fi-^ I N 2 tAtim^ I N 1 (DiL-hT^^K^ommmiiT 
[0149] P^mtmrniM^C 0 n - 1 <D^> %H i 

sh\y-<)i'i^m:m^tixi^^mn<DWL^ (n-K) fiJ^^ 

High U-<;bT'S)^/ci6. Xtia^ I N 2;0^H i g h 

^m'^^-y-h^fCXJj-r^nmoN^^^^ji'Uo s h ^ 

I iT^i. (n-K) X I -e, 10 

^ffiy- KN 1 0 1 (icmm$ti^>^m (c 1 0 1 

{C. A:^7M# I N 1 f)m i gr h Low U-<;l/ 

i g h U--^;Uch i^tiXl^^fc^^ XtJinn I N 1 OjSS 
^MNl 0, -1 On (O^i^Km-^^^^L. mwtKx I 

^^a-^- KN 1 0 1 (icmm^ti^mm (c i o kds 

[0150] ^^my- FN 1 0 1 (Dmiii^x:fjmcx:h 20 

cc, mmr^^mm^cv (fetch, c^^s-x^^:; 

1 0 ICD^fiffi) iT-Exb. A:f?m-^ 1 N23&iH i 
&h U-^;l/3^r>6Lo wU-^;l/«:Sj^L/c<h*. (n- 

K) ^(D h^>v^X^MN 2 0 , '-MN2 On - k ^/T 

LTmsfefii I xmmT fmrnutct^o. (c i o 

icD^a) o^a-r^m^^s. cv- (n-K) xix 

ur3^)>^. m:^ffiT-ouTcDm::':jft^X)^H i &h u-<;v 30 

(CV- (n-K) xlxTf)/(Kxi) 

A:^{t^INl. I N2C7:)AZ:feT:^5f3T?. mtf^J- 
tBUF 1 0 Its. — l5<D^>>rN*^^ (JS^HK) Tit 

[0151] — 3/3 . X^^^ INI. I N 2 ;&5L o w U 
'^;b:;5^e>H i & h U^;l/^C]l^-r-5><i:^. P^-t'^;HvI 40 
OS h5>^;^i$?W*^-i^>i§?-;}<U-i5r<hUrSfif^T 
€>o tMit^CBO'-CBn- KD'^^KMii^H i gh 
U^JViSn. (n-K) <itiL o wU^;U-C*>'5>/c 
P6P-i-^;l/MOS h^>*;^X:SfMP 1 I , —MP 1 

In <o^^ (n-K) mt^-tiyi^c^-^tih. n^tm 

®fi-^C0~Cn- KD-^^ (n-K) fl:i&^H i & 
;l/MOS h^>i^X:$?MP2 1 » --MP 2 In O^t^K 

M*^:t>tcs5t5n^o xtimmi^2. iniosl^^ 
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[0 15 2] X:hmm N2;55L owb-^;U^>?>H i g 

h u-c;uiJ5:6<J:. xiimm n2(Dm^m^^'f- V 

^CXtit-Th. P^i-^Jl/MOS h^>-:;^X:^MP 1 0 
I --MP 1 On (7>^-^ (n -K) ^iOP^i-^JUMOS 

h^>s;?x^MP 1 o;^?i':t>L'. mi^s (n-K) X I r 

FN 1 0 1 (Dnm^^mrtho imm:) 

T rtt^. A;^fi-^ I N 1 7(?^L o wU-^;U:*^6H i g h 

u-^;i/ii&^<b. A:tfft-^ I N 1 cDSSfi-^^y- hcc 

ftaA:^?-r^p^i'^ii'Mos h ^>i;^xd?MP 2 0 , 

- KN 1 0 l?r3tm-r^o ^feii-^-KN 1 0 KOW^L^ 
K)lt'ir^J^vVr'Q\5¥ 1 0 KD^ti^mM.^'^^fc 

OS K-7>t>X^MP2 0 I --2 On © (n-K) ffl^ 
^^>U■C^^t^iiI -CBfraT r3SmU/c<i:*<D^?w« (n- 
K) X I xTrr$)0. "^rJC^rHiSKx I r^Sm-T-^ 
tc}^. A:^jM-^I N2;5?^LowU-^;U3&>6H i ghU-^ 
;l/tcaij^Ur*>6ai;^ff#^5L o wU-^;W:0^6H i g h 

iy-<)\^\iCSM-iri>immm {Bmrnm?^) \t. ccv 

T„- (n-K) X I xTr)/Kx I -c^;%.6n-5o 
[0153] CO>f >3?->i<U-^(c:ba^-CtS. X)jm 

OS K^>t^x^fflW3SM^T€>it^<h$n. A*m-^o 

mmc^V)^^ '^a^VDD:^>6^^> K (VSS)ffliJ'\ 

[0 1 5 4] COi^tC. 01 5tC7j^b/c>f >^-7j<U 
-^tS. A:^jM-#cD3i^±?;?^0<hAl-feT?!?5DcDSX';;>? 

/c-Y^i'-JKU-iS?^. A:*;M-^I N 1. IN2CDiE^ 

iL^Ait^^mtim^. x)i\m ink i n 2cD3i%T 

©^StCjSDr. A:*?<I^IN1. I N24^>/^*-:$^ 

•r-51i^ibrfc<fcl^o CCDiS-^. A:t?ft^lNl. I 
N2cDix"fe±:^50-CNMOS;C>^:t>L. A:^M-^ I N 
1. I N2CDiI'i^T?&^?)T'PMOSffllJ*5:t>T'2>o 
[ 0 1 5 5 ] ±IBIIJ6^'C«. -YV^-^fu-^ 1 3 0 
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[0156] :^mn^c%h ^mm^m.\t. '=^mw 

[0157] i^_h7(s:^0J^±fa^]»M^Cl[Iur|ftHJL//c 
[0158] 20 

[0 16 0}^/c. *:^H80C,J:n^^, -Y>:^-jJ<U-^ 

>(Dmt}^mtLxi.^^, 

[0 1 6 1] $e)&c, 2^^0^^cj:ti«. ^v^-^u- 
Si<?:>ia^. •r^rcDtti;^;;^5f^Ji ir^O . enfeoff 4o 

im 3 ] ^^^(D—mmmoy^ u ^ ^mmmmodi-i ^ so 
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[05 ] *^ajcD-j|j^M^c*5Ct€) 7=^=1- FiaSgCDl*^ 
[ H 6 ] *lfe?B(D-IISfe«^[|k:te^:f 6 U > i^':^ -i; > ^ OD^f 
mi] (a) *:ffe0JcD-*ifeC^«c46n:f^fg^i'f^ 

[HQ] SSfe«^»i^*5t:f-2,^>^-.i<u--^$iJ 
[010] *^0JO— ||SSWc*5t:f^^>i§?-4<u-3? 

[011] mmt{^xj^-(i^')t>^iy^(om^fc{^v. 

[012] -^^mo—mMm^c^^^^^uv ^^v^?^ 
(omm—m^TP.'tmx^ So 

[013] -^Wm(0—mW\^C^^^:^Aly^-^>'\y-'^ 

[015] imm(omDmm^(r>^:y^-^^\y-^<Dm 

^co — ^ ^-r 0 r -5 o 

[016] se^cD^a ^ tfmmm&(omm>—9\^m't 

0r*So 

[^?-^<z)m0^] 

1 0. 2 0. 3 0 'Qmr>V ^) V XX V 

11-14. 21-24. 31—34. 5 1-54. 5 

5j&^<c>5 8 SSi&aa (NAND) [ilSS 

4 0 -ifcl^UilHlK (SfffeWSS^SfOiaSS) 

5 0 

1 0 0 3e-y hu>^*r^>ts? 

1 0 5 f'^A-r')io^ly'^ 

1 1 0 wmmw& 

120 ^V^SJ-Ji^U-tJySiJtSPSSS 

130 -f>^-:J<U-^ 

14 0 T :7\ i5r«i7 >ft-^ljt®[pli» 

1 5 0 Si^«(^SRD^:7 ^ ^i^HSS 

1 6 0. 1 6 5 f^n- KlHiSS 

170 ^D-y^-feU^^ 

171 — 176 h-^-rx "r- h -7 y 
18 0 "yv"^ 

2 0 0 $IJ^«IEIK 

2 1 0 ^ta^ P :i7^(o|S§ 

12 0 1 wmm^m^M^ 

1 2 0 2-1 2 07 $lJWi6Ji[51SS 
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12 10-^1215 V^) vV'-yxivV' 
1 2 2 1. 1 2 23. 1 225. 1 2 27. 1 2 29. 
12 3 1 NOR 

1222. 1224. 1226.12 28. 1230. 

1 2 3 2 ^l^J^-^ % 
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* 1 5 1 0 PLL 
1 5 2 0 

1 5 30 y-tVi^'il^^-^^V-^ 

1 5 4 0 
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